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THE DEGREE OF VARIABILITY OF CALCIUM CON- 
TENT IN STELLAR ATMOSPHERES 
By ERNST OPIK 


ABSTRACT 

Individual fluctuations in the relative abundance of calcium in stars of spectra Fo-G5 
are studied on the basis of the deviations of stellar colors from the normal color of the 
spectral type and absolute magnitude, and are found to be equal to, or less than, + 27 
per cent for giants, and +19 per cent for dwarfs (probable deviations). 

No positive evidence for a systematic difference in calcium content between giants and 
dwarfs can be found at present. 

The dependence of color upon absolute magnitude for stars later than Fo is probably 
due to a general “pressure effect’’ similar to the Stark effect, influencing the width of 
the spectral criterion Ca 4227; the disappearance of the color effect at about Fo and 
its gradual increase with advancing spectrum are easily explained in this way, qualita- 
tively at least. The ordinarily accepted interpretation, consisting of the assumption 
of equality of an effective level of excitation for constant spectrum, is untenable, since 
it does not take into account the spectral criteria actually used by observers. 

The importance of a knowledge of the relative abundance of the 
elements in stellar atmospheres was first pointed out by H. H. 
Plaskett.' The pioneer work of Miss Payne’ led to the recognition of 
a general resemblance in the composition of stellar atmospheres, of 
the earth’s crust, and of meteorites. Her results, which were later 
substantiated by Russell,’ seem to point to a general cosmic law of 
frequency of the different atomic nuclei. For very different classes 


of cosmic bodies, such as those mentioned above, physical factors of 


* Pub. Dominion Ap. Obs., 1, 372, 1923. 

2 Stellar Atmospheres, p. 177, 1925. 

3 Ap. J., 70, 11, 1929; Mt. W. Contr., No. 383. 
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selection may have produced a considerable variety in composition 
even if the original mixture was uniform, and therefore in comparing 
these different bodies only a rough similarity in composition may be 
expected; a disagreement amounting to a ratio of 10:1 would not be 
excessive in such a case. 

On the other hand, stellar atmospheres seem to exhibit a similar- 
ity of composition much closer than that. In spite of some well- 
known facts pointing, beyond doubt, toward variety in composition— 
such as the existence of separate spectral branches among late-type 
stars or the existence of the peculiar Si* and Sr* A-type stars‘—the 
majority of stars, at least those of similar spectrum and surface grav- 
ity, seem to possess a rather striking similarity of composition. With- 
out such a similarity the determination of accurate spectroscopic ab- 
solute magnitudes would have been impossible. The question is: 
How close is this similarity? In the following an attempt is made to 
evaluate numerically the possible spread of abundance of calcium for 
Fo-G5 stars of similar spectrum and absolute magnitude. 

Our method is purely differential. In such a case the model of an 
imaginary uniform atmosphere, of a certain constant effective pres- 
sure and temperature, works surprisingly well, as has been pointed 
out by Milne, Russell, and others. We accept this model with the 
assurance that no serious danger to our conclusions is introduced by 
it. 

As criterion of abundance we use the intensity of Ca 4227. Our 
formulae will be adapted to this special case. 

The more or less usual notations are: J = ionization potential; «= 
degree of ionization of calcium; XY = mean ionization of atmosphere; 
P =electronic pressure; p=total gas pressure; T = effective tempera- 
ture; a=relative abundance of calcium, or ratio of mass of calcium 
to mass of all elements; k=effective mass coefficient of general ab- 
sorption; m=mass of atmosphere above 1 cm? of photosphere; ” = 
number, per cm?, of Ca atoms absorbing the line 4227; g=surface 
gravity. 

Taking into account 1—x~ (m/am) and neglecting the member 
containing the partition functions, which in the case of calcium is 


4 Payne, op. cit., p. 169. 
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very small,’ the combination of the Saha formulae for two particular 
stars (to which the subindices 1 and 2 refer) leads to the following 
differential formula: 


xa;m,P, ( r 4 ) i T,; ny 
5040] TT. +3 log 7, t log =i (1) 


x,a,m.P, 


log 


For the mass coefficient of absorption we assume the general ex- 
pression 


k= pl’, (2) 


where F depends upon temperature, mean ionization, and composi- 
tion. Combining with (1) and (2) the well-known relations P= 
(X/|1+X])p, and m=1/k, we get an expression for the ratio of rela- 
tive abundance of Ca in two stars 


I 


ay OS os rT; Ny 
log ib so4ol ( Tr. ae log r, tog 7 Q, (3) 
where 


1X ,(1+X2)F, 
Cn he Gh, ) 
For stars of the same spectrum,’ practically x, =«,=1 and X,=X,, 
and Q depends chiefly upon F. Further, the ionization being con- 
stant, # depends only upon temperature and composition. We set 


F=pT™ ’ (5) 


where 8 depends upon chemical! composition. 

Existing determinations of color indices are much more numerous 
and more accurate than spectrophotometric (visual) determinations 
of stellar temperatures; therefore we shall use the latter only for pur- 
poses of calibration, whereas for individual application we shall rely 
upon color indices. 

A general catalogue of color indices reduced to a certain uniform 


5 H.N. Russell, Ap. J., 75, 337, 1932; Mt. W. Contr., No. 447. 
® Tbid., Table VII. 
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scale has been published by the writer.’ The color indices, C, of this 
catalogue represent weighted and standardized values derived from 
different sources; the scale differs from the usual in adopting as 
visual magnitude the direct mean of Harvard and Potsdam. From 
different tests it appeared that a fair degree of homogeneity is ac- 
tually attained in this catalogue. These color indices, plotted against 
Wilsing’s spectrophotometric temperatures,* exhibited an excellent 
linear correlation, 

pat.47C+1.82 . (6) 
with a probable deviation of +0.22 in c,/7T, or +0.15 mag. in color 
index, which is almost exactly equal to the probable error derived 
from the internal agreement of Wilsing’s observations. The probable 
error of the color indices is only +0.04 inc,/T units. Thus, the color 
indices possess an individual weight about thirty times greater than 
that of Wilsing’s spectrophotometric observations. 

Formula (6) gives us a means to express (3) in terms of relative 
colors, instead of in relative temperatures. Assuming the Kramers’ 
value a=9/2 (with +1 as a reasonable estimate of the probable 
error),’ and replacing log 7,/T, by its first-order differential expres- 
sion, with c,= 14,300 and J =6.09, we get from (3), (4), (5), and (6) 
the following working formula: 


0.87 (C,—C,) 


ee ee : 
log |= 3-15 (C.—C,)+ een tq, (7) 


where C=(C,+C,)/2 and, 


Ny B, «1X,(1+X,) 

= —log 2S 8 
qg=log n, t 108 B, log ~X,(1X,) (8) 
For two stars of approximately equal surface gravity, equal intensity 
of Ca 4227, and similar composition, g is close to zero; for a,=4a,, 


7 Pub. Tartu Obs., 27, Part I, 1929. 8 Pub. Potsdam Ap. Obs., 76, 1919. 

9 Quite different processes of radiation lead to closely similar values of 8; e.g., for 
radiation produced by atomic collisions the writer finds a=3.7 from partly empirical, 
partly theoretical, considerations (Acta et commentationes Univ. Tartu, A, 26, Part 2, 
p. 38, 1933; Harvard Reprint, No. 100). 
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C,=C, follows in this case. The colors must be identical when the 
Ca abundance is the same; and, vice versa, any variation of calcium 
content in similar stars of equal intensity of Ca 4227 must be revealed 
by a spread in the colors of these stars. 

When we compare stars of widely different surface gravity, a cer- 
tain difficulty in applying formula (7) arises. Equal intensity (total 
absorption) of a spectral line means an equal number of atoms, either 
when the pressures are equal or when the line just appears (small 
monochromatic optical depth at the center of the line). If these con- 
ditions are not fulfilled, a certain “pressure effect’’” enters, such that 
for the same number of absorbing atoms a greater pressure produces 
a broader and stronger line. Or, when the lines are equal in intensity, 
n, is not equal to m,; a smaller number of absorbing atoms is required 
at a higher pressure. Unless this “pressure effect” is exactly known, 
it is impossible to draw any conclusions concerning the relative 
abundance of calcium in giants and dwarfs. 

For stars of spectrum Fo and later the spectral type is practically 
determined by the intensity of Ca 4227, and vice versa; this, at least, 
holds for the highly accurate Victoria classification," and evidently 
for the Mount Wilson classification also because the latter is prac- 
tically identical with the Victoria classification. In our catalogue of 
color indices the combined Mount Wilson-Victoria spectrum esti- 
mates are given, and for the Fo—Gs5 stars considered here we assume 
the spectral class to be synonymous with the absolute intensity of 
Ca 4227; equal spectrum means equal intensity of \ 4227. For stars 
earlier than F9 actually the ratio \ 4227:Hy was used for the deter- 
mination of the spectrum; but as \ 4227 is weak in this case, the rela- 
tive intensity may be regarded as defining the absolute intensity 
closely enough. 

In the first place, we shall consider the well-known color ab- 
solute-magnitude effect which establishes itself in spectra later than 
Fo. The commonly accepted explanation” of the effect, assuming 


A. S. Eddington, Der innere Aufbau der Sterne (Berlin, 1928), p. 441. The defini- 
tion “pressure effect” is not accurate; for the same pressure the effect may be different 
in the laboratory and in the stars. 


™ Young and Harper, Pub. Dominion Ap. Obs., 3, 14, 1924. 
” Eddington, op. cit., p. 451; also B. Sticker, Zs. f. Phys., 61, 557, 1930. 
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that equal spectral type means equal level of excitation (equality of 
x/(1—«x) for a certain effective ionization potential) cannot be re- 
garded as satisfactory : the absence of the effect in earlier spectra re- 
mains unexplained, as does also the actual gradual change of the 
effect with the progression of spectral type; also, the mean level of 
excitation is not a directly observable quantity. Actually, in an ac- 
curate spectral classification, like the Victoria system, spectral type 
depends upon the intensity of one definite spectral line, or upon the 
ratio of two lines (even in the less homogeneous Harvard classifica- 
tion the assumption of mean excitation level as spectral criterion is 
not justified). The color effect should be examined directly from this 
observational standpoint, as has been done already in formula (7). 

Let us first assume identical composition (a,;=a, and 8, =8,) and 
absence of the “pressure effect” or n,=n., for a giant and a dwarf of 
equal spectrum; with nearly equal mean ionization we have g=o 
and C,=C,. The color effect should be zero in such a case. In spec- 
trum Fo, \ 4227 is weak and consequently the ‘‘pressure effect”’ must 
be small; thus the condition ,=n, must be approximately fulfilled. 
The actual absence of the color effect in class Fo apparently indi- 
cates, according to (7), the identity of the mean calcium content 
(a,=a,) (with approximate equality of 6, and B,) of Fo giants and 
dwarfs. 

For later spectra, observations indicate C,;>C,. Assuming, by 
analogy with Fo, identical composition, we get 1, >; at the lower 
pressure in a giant a greater number of absorbing atoms is required 
to produce a line of the same intensity as in a dwarf. This conclusion 
is in harmony with the general character of the ‘‘pressure effect.” 

On the other hand, systematic differences in composition may also 
aid in producing the color absolute-magnitude effect. According to 
(7), a smaller relative abundance of calcium (larger amount of hydro- 
gen?) would give an effect in the required direction (complications 
from 6 depending upon mean composition enter in this case). But 
unless the “pressure effect” of Ca 4227 in stellar conditions is ac- 
curately known and is shown to be insufficient, no definite conclu- 


13 For x near 1, we may have practically equal degree of ionization, and at the same 
time widely different values of x/(1-x) in the Saha formula. 








CALCIUM CONTENT IN STELLAR ATMOSPHERES 183 


sions with respect to systematic differences in the composition of 
giants and dwarfs can be made. 

With average colors of giants and dwarfs, as derived by the writ- 
er,‘ and with typical data based on the average absolute magnitudes 
and Eddington’s mass-luminosity relation, tentative values of the 
“pressure effect,” 2, :ma, were computed from (7) by assuming a; =4,, 
B,=B2, %.=%X,(=1), for two cases: (1) X,=X, and (2) X, and X,, 
taken according to Russell.'* Table I contains a summary of the 


computations. 
TABLE I 


HYPOTHETICAL “PRESSURE” EFFECT IN GIANTS AND DWARFS 
































Ass. Mac. Ny Mg 
SPECTRUM Cy Cy | Pag 
| 
g d (1) | (2) 
Fo-F3(F1.5).....| 0.27 0.25 0.0 3.0 2.8 1.15 | 1.41 
F4-F6 (F5)...... 39 .30 0.0 2.5 4.5 1.74 1.90 
F7-G1 (Fo)...... 69 44 —1.0 4.0 YPo1 4.5 4.1 
G2-Gs (G3.5)...} 0.87 0.43 0.0 5.0 | 22.8 15.5 13.2 
| 











The ratio of pressures is computed from 


o(s) (rn) (oo 
In the table the ratio 1, :, increases very rapidly with advancing 
spectral type, because of the simultaneous increase of the pressure 
ratio and the monochromatic optical depth of Ca 4227. The uncer- 
tainty regarding mean ionization has little influence on the results, 
as may be seen from a comparison of cases (1) and (2) of Table I. 
In the case of Stark effect, it is easy to show that for any law of 
interaction depending upon the distance, equal intensity of the 
wings of a line (defined as equal optical depth at equal width) is at- 
tained when p,/p,=n./n,; and equal total intensity is attained when 


n 


1< =< (for pr> ps) . 


14 Op. cit., p. 49. 5 Op. cit., Table VI. 
6 Eddington, op. cit., p. 451; this also follows directly from our assumptions. 
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The data of Table I conform very well to this condition. 

Independently of a possible systematic change of composition with 
absolute magnitude, the individual fluctuations of the relative abun- 
dance of calcium may be studied in the following purely differential 
way: Let the normal (or average) color of stars of a given spectrum 
and absolute magnitude be C,. In formula (7) we compare an indi- 
vidual star with the average star, C,=C and C,=C,. With a much 
closer degree of approximation than in the comparison of stars of 
different luminosity, we may assume g=o. Thus we get the apparent 
deviation of calcium abundance as 


log a—log ao= (-s. toot) Cots, (10) 
This quantity may be partly real and partly due to observational 
errors. Because of the smallness of the actual deviations it is im- 
possible in individual cases to establish the reality of a deviation, and 
the problem must be treated statistically. 
Let the standard deviation of C—C, be A, and the purely observa- 
tional error in C—C, be A,; the true spread in colors is then 


A,=+V A?—A?. (11) 


Substituting A, for C—C, in (10), we get a maximum value for the 
logarithmic spread of the calcium abundance. The true spread must 
be smaller because a real spread in the observed stellar colors may be 
produced by causes other than fluctuations of calcium abundance, 
namely, (a) by photometrically unresolved double stars of unequal 
color; () by companions (even of the same color) resolved visually 
but unresolved photographically (negative deviations in color); (c) 
by selective absorption of light in space (positive deviations). 

In the computations all stars suspicious from the standpoint of 
(a) and (b) were excluded, such as composite spectra, etc.; however, 
disturbing influences from these sources cannot be prevented alto- 
gether. As to absorption of light in space, the expected asymmetry 
in the distribution of large deviations was not found, the distribution 
of C—C, being equally symmetrical for giants and for dwarfs. The 
influence of this source is apparently weak in our present material. 

In assigning the normal colors a linear relation of color to spectro- 
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scopic absolute magnitude was assumed. By introducing a linear cor- 
relation instead of the true one’ we evidently increase the spread of 
C—C, and get a larger value of the variation of abundance, hence a 
departure in the same sense as produced by other causes mentioned 
above. 

The color-luminosity relation actually adopted on the basis of the 
writer’s data" is represented in Table II (abbreviated). 


TABLE II 


RELATION OF MEAN COLOR AND ABSOLUTE MAGNITUDE 








Spectrum....... Fo F3 F5 F7 Fo G1 G3 G5 
( M=o0.0.....| 0.17 0.30 0.39 0.52 0.64 °.7I1 0. 86 0.QI 
Co } M=3.0:..;: 0.17 O27 0.31 41 .49 53 .59 .64 
ik, Re CMON ee ee raeet| Fecrirar yea 0.35 0.39 °.4I 0.42 0.46 





The observational error in C—C, was computed from 
A,=+V Ap+As+An , (12) 


where A, is the photometric error in C, A, the error in C, due to error 
in spectral class (assuming the standard error in spectrum = +0.05 
sp. class), A,, the error in C, due to the error in absolute magnitude 
(assuming the standard error in M,, equal to +0.6 mag.). 

For the separate spectral subdivisions as given in Table I, the 
logarithmic dispersion of calcium abundance was computed separate- 
ly for giants and dwarfs. No distinct influence of spectral type could 
be traced, but the giants seemed to show a somewhat larger disper- 
sion than the dwarfs. Among the 234 stars with accurate spectra, 
absolute magnitudes, and colors, there were only three outstandingly 
large deviations (corresponding to about a tenfold discrepancy in 
Ca abundance): one giant with C—C,=+0.35, sp. F2 (HD, G,), 
mag. 5.8, Géttingen Aktin. No. 124, possibly influenced by selective 
absorption; and two dwarfs (Géttingen Aktin. Nos. 606 and 3175), 
with C—C, = —0.32 and —o.35, respectively, sp. Fg and F4, mag. 
6.7 and 7.6, which may be influenced by nearby companions. Using 
Potsdam visual magnitudes only, the residuals for these two stars 
are smaller, —0.13 and —o.22, respectively. Rejecting all three ex- 


18 Op. cit. 





17 Sticker, op. cit. 
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ceptional cases, the rest of the data gave the following weighted 
mean values: for 75 giants, A= +0.093 mag., A,;= +0.067 mag., 
A,= +0.064 mag.; for 156 dwarfs, A= +0.079 mag., A, = +0.064 
mag., A,=+ 0.047 mag. 

From these values of A, we find the following values of the acci- 
dental individual fluctuations of the relative abundance of calcium: 
+ 27 per cent (p.e.) in giants of sp. Fo—Gs5, with a probable error of 
+ 3.0 per cent; +19 per cent (p.e.) in dwarfs of same spectral range, 
with a probable error of +2.3 per cent. 

Considering the fact that for reasons explained above these per- 
centages are likely to be exaggerated, we conclude that the individual 
spread of calcium abundance in stellar atmospheres is rather small. 
It appears probable that our conclusion holds also for all the rest of 
the elements. Further study of this problem on the basis of special 
data may lead to results of deep cosmogonica! consequence. 

TARTU, ESTONIA 
July 1934 


NOTE: THE FLUCTUATIONS IN CALCIUM ABUNDANCE 
IN F7-G1 DWARFS 
By ERNST OPIK anp JOHN W. ABRAMS 


In the preceding paper the normal color, C,, of a star is determined by the 
spectroscopic absolute magnitude. Since the latter is based on line intensities 
and spectral type, both of which are influenced by abundance phenomena, the 
danger exists that the results are systematically influenced by Am (see formula 
[12]). Owing to the smallness of A,,, the danger does not seem to be serious; 
nevertheless it appeared advisable to test the methods and formulae of the pre- 
ceding paper by using as a basis trigonometric, instead of spectroscopic, paral- 
laxes. Unfortunately, only dwarf stars have parallaxes of an individual relative 
accuracy sufficient for our purpose. A selected list of eighteen F7—G1 stars with 
trigonometric parallaxes exceeding more than five times their probable errors 
was compiled. We are greatly indebted to Professor Frank Schlesinger for sup- 
plying us with up-to-date parallax data. The average probable error of a trigo- 
nometric absolute magnitude was +0.20. In the notations of the preceding 
paper we found A= +0.051 mag., A,= +0.038 mag., and a probable deviation 
in calcium abundance of + 14 per cent. 

The same list of stars treated with the spectroscopic absolute magnitudes as a 
basis gave A= +0.052 mag., A;= +0.046 mag., and a probable deviation in 
calcium abundance of +10 per cent. The results of both methods are in satis- 
factory agreement and confirm the conclusions of the preceding paper regarding 
the smallness of the fluctuations in the relative abundance of calcium. 


July 1934 
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THE SPECTROSCOPIC ABSOLUTE MAGNITUDES 
AND PARALLAXES OF 4179 STARS* 
By WALTER S. ADAMS, ALFRED H. JOY, MILTON L. HUMASON, 
AND ADA MARGARET BRAYTON 
ABSTRACT 

The methods described in previous publications have been used for determining 
stellar absolute magnitudes by the spectroscopic method. A larger number of lines has 
been used (Table I) and the reduction-curves have been revised. The catalogue gives 
the ‘spectral type, absolute magnitude, and parallax determined for 4179 stars mostly 
of types later than As and north of declination — 26°. 

The determination of the absolute magnitudes of stars from their 
spectra has been continued as a major program of research since the 
method was first developed here and reduced to a practical basis in 
1916. For the stars of types later than A5 at least, the method has 
proved eminently satisfactory. It is equally applicable to dwarfs 
and giants, as far as the absolute magnitudes are concerned. In the 
parallaxes derived from the absolute magnitudes, the uncertainties 
depend upon the size of the parallax. 

As originally conceived, the relationship of spectral line intensity 
to absolute magnitude was essentially an empirical one. While 
later researches of Saha and others have furnished a definite physi- 
cal basis for the method, which fully establishes its theoretical 
soundness, it has seemed wiser for practical purposes to continue the 
work along the simple lines already described in Mount Wilson Con- 
tributions Nos. 142 (1917), 199 (1921), and 319 (1926). The process 
is, in brief: From a group of spectrograms of stars of the same spec- 
tral type and differing absolute magnitudes (determined from other 
sources), spectral lines are chosen which change in intensity with the 
absolute magnitude; the intensity of each variable line relative to a 
neighboring line of nearly fixed intensity is estimated in steps; then, 
empirical calibrating curves are drawn connecting the intensity 
differences with absolute magnitude. The process is repeated in 
turn for each spectral type. For convenience, tables prepared from 


* Contributions from the Mount Wilson Observatory, Carnegie Institution of Washing- 
ton, No. 511. 
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the curves are used in practice to convert line-intensity differences 
into absolute magnitudes. The total intensity of the line is esti- 
mated, rather than the width or the depth. Since the appearance of 
the lines varies somewhat on different spectrograms and in different 
stars, the observer, at times, in dealing with a particular line, must 
base his judgment upon his experience. Because some of the lines 
used are blends, the reduction-curves are applicable only to spectro- 
grams within a moderate range of dispersion and resolving power. 


LINES USED FOR REDUCTION-CURVES 
Several pairs of lines have been introduced into our recent esti- 
mates of absolute magnitudes in addition to those of earlier lists. 
The same group of lines was used by each of the observers, but sepa- 
rate reduction tables were prepared. The lines and the spectral 
types for which they have proved satisfactory for absolute-magni- 
tude estimates are given in Table I. The lines of the ionized atoms 

















TABLE I 
LINES USED FOR ABSOLUTE MAGNITUDE 
Com- 
Line parison Origin A F dG | dK | dM | ggG} ggK| gG | gK | gM 
Line 
dX 4077...-| 4071 | Srl ° : . . . ’ se ° . 
ae 4167 | Ti ” . ” ’ s 
41090.... 4199 | Fer Pacem vd i es 
4207.... 4202 | Fe + 
4215.... 4250 | Srit ? . . ss . ” 
4233..-- 4236 | Fei (fe ee Sy teu oe ‘i 
4246.... 4250 | Scir 1 (aes Ei S| : 
4258.... 4260 | Fet, Fer bs * . 
4290.... 4271 | Cri, Tit adil Ps ot eo) 
4318.... 4321 | Cat ee ey Ss 
4324.... 4321 | Crretal. . ° scar eid Ai el a 
4340.... 4325 | Hy | es 
4375... 4404 | Scu, Yu ol Rag eh oe 
4379.--.| 4376 | Vi wi, he: 
4399.... 4404 | Till a ely oy ee 
4408.... 4415 | Fer, Tiu el nil, (is 
4435... 4415 | Cal i Tes 
4454.... 4461 | Cat ol ap ea 
4489.... 4494 | Fet, Feu sel A 
ASG... 4415 | 7i1 mi 
4580.... 4572 | Cat 2s 
4007.... 4603 | Sri is 
4861.... 4871 | Hp sic Malas 
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become stronger as the absolute magnitude increases, while the lines 
of neutral atoms usually diminish in intensity. The comparison 
lines, in general, are the iron-arc lines of intermediate temperature 
class which vary little with absolute magnitude. In giant stars of 
late K and M types certain low-temperature lines of iron are notably 
affected by absolute magnitude and form valuable criteria for such 
stars. 
BASIS OF ABSOLUTE-MAGNITUDE VALUES 

The absolute-magnitude values given herewith are based upon 
the reduction tables which were used in our previous lists; but, in 
view of the considerable increase in the number of trigonometric 
parallaxes in recent years, it has seemed advisable, especially for 
the dwarfs, to try to bring the spectroscopic system into general 
agreement with the existing trigonometric system. This has been 
accomplished by applying minor corrections to the values given by 
the reduction tables so that the mean results correspond to the 
mean trigonometric values now available. For the giant stars the 
principal basis has been mean absolute magnitudes derived from 
proper and peculiar motions, with some slight modifications sug- 
gested by the trigonometric results. When Dr. Schlesinger’s re- 
vised catalogue of parallaxes is published, it will be possible to make 
a more complete comparison with all the trigonometric parallaxes 
reduced to a uniform system. The outstanding differences will 
doubtless be small. 

Most of the stars in our previous lists are included in the present 
catalogue. Their absolute magnitudes have been entirely rede- 
termined with the aid of the revised reduction tables and a larger 
number of lines than was used previously. The Cepheid variables 
have been reserved for special study. The values previously given 
for Boss 4211, C 935, and Lalande 34958 were apparently based on 
plates wrongly identified. Comparison of the new absolute magni- 
tudes with those of the 1646” and ‘‘410”’ lists" is given in Tables IT 
and III, where the differences are taken algebraically, new minus 
old. A positive value thus indicates that the new magnitudes are 
fainter than the old. The greatest differences are among the giants, 


1 Mt. W. Contr., No. 199; Ap. J., 53, 13, 1921; Mt. W. Contr., No. 319; Ap. J., 64, 
225, 1920. 
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which are considerably brighter in the later types according to the 
revised estimates. For 63 supergiants the new values are 0.49 mag. 
brighter than in the 1646 list, and for 31 faint giants the mean differ- 


ence is +0.17 mag. 
TABLE II 


COMPARISON WITH 1646 LIST 














MAIN SEQUENCE GIANTS 
TYPE —_—— a ee ———_ —_—— —— 

| No. | Diff. No. Diff. 

| | mag. | mag 
EN Pa WARE i CAME e 8 | 2 ee Oh Rane TRS Oe Rig 
MEN, 6) arena coils «50 ite 8 BST Clo sMyagh on cel = see ae 
PP 08s Gia aides oe 15 | "9 malt ASE A pea Pic Meat en 
| A eos Ee tee | I eee, ene | Di = spaces 
Breage eh Oe ta | 30 + 8 >t, 20: % Bo 
F2 EB, tedheitnay'S ca unbsns 4,0 | 72 = a Ue Bal CERO Te eee Mena edie 
Year xe 04 + .1 Fake iste ee Pes on hes ens 
SS Rg Or oe eee e | 64 aaa aes Sires oe era 
Ee 55 | — .!1 I | +1.7 
SS ee ee are | 52 | — 3 Il | +0.6 
Re ana cea Mists ais Gar 49 — 4 12 | + .9 
eR Pe A | 37 — 3 54 + .4 
Eee DOT ee ae Pee | 42 59 g2 fo) 
SON ERE es See Sy aE | 20 — 3 74 — .6 
EE a Re ne | 50 — I 104 — 7 
ae SS A an 20 — JI 110 — .6 
Oe er Re ane ree 43 — JI 131 — .6 
Ko. 26 Wiad ee res er rete, 
| ONE SUC ee | 31 |} — 62 — .6 
a ET eee ee 12 71 — .6 
NEE: Shee | 2 “0.3 29 O05 

| Se ee ewe = — -" Ss 

MOLAL. + Wa ch:s coos | 754 | —0.04 | 751 =0.30 
| 


SPECIAL GROUPS 
As heretofore, the extremely luminous stars, which have been 
called ‘‘supergiants”’ or ‘‘pseudo-Cepheids,” have been reduced by 
special tables computed with the aid of their parallactic motions. 
The existence of a group of stars of types G and K somewhat 
fainter than normal giants has been indicated by the statistical 
studies of Strémberg.? Although these stars may not be entirely 


2 Mt. W. Contr., No. 442; Ap. J., 75, 120, 1932. 
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separated from the giants in absolute magnitude, there is some spec- 
troscopic evidence in support of the suggestion. About go such stars 
were selected on the basis of the intensities of the lines AX 4077, 
4215, 4324, and 4454. Special reduction-curves, based on trigono- 
metric parallaxes, were used to determine the spectroscopic absolute 
magnitudes of these stars. 

Reference’ has previously been made to 3 stars of large proper 
motion, which, in absolute magnitude, seem to form a group midway 


TABLE III 
COMPARISON WITH 410 LIST OF M STARS 


| DWARFS GIANTS 
i YPE } _ Con ahd il la — = - ee eS 

No Diff No. Diff 

mag | mag. 
i CRI) eget centre Rr ee one | 34 0.0 72 —o.I 
| SR ae Rrra 26 + 1 | 50 2 
Bute Bie ee uel 15 o. (| 68 2 
1 RG oie 1A Rae eye merece 2 12 + 2 | 53 2 
|? nN oo Morera + .r | 36 .2 
1 ADR ent ees SA | 6 —o.I 20 I 
i | SRR ogee ee nee rae by cores ome beakers Samereracs 10 I 
|, See PO CeCe eRe | | I —0.2 

Tota. Gh sas cel 07 +o.05 | 310 —o.16 








between the faint “white dwarfs,” such as the companion to Sirius, 
and the stars of early type belonging to the main sequence. Three 
other stars have been added to the group, and the absolute magni- 
tudes have been estimated by using the lines AX 4215, 4290, 4375, 
4454, and 4481. All 6 have trigonometric parallaxes. There can be 
no doubt but that the absolute magnitudes are of the right order. 
Data for the individual stars are given in Table IV. Their spectra, 
in many respects, resemble those of Sirius B and o Eridani B. The 
hydrogen lines are narrow and sharp, the metallic lines faint, and 
d 4233 and A 4481 are hardly visible. 


PROBABLE ERRORS 


From a comparison with trigonometric parallaxes, the probable 
error of the absolute magnitudes in the list of 1646 stars was com- 


3 Adams and Joy, Mt. W. Contr., No. 244; Ap. J., 56, 262, 1922. 
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puted to be about 0.4 mag., or 20 per cent of the parallaxes them- 
selves. The errors of the present list should be somewhat less be- 
cause more lines have been used in the estimates for spectroscopic 
absolute magnitude. Quantitative estimates will be made later 
when Schlesinger’s revised system of trigonometric parallaxes is 
available. 

In the meantime, a convenient check on the internal probable 
errors of the absolute-magnitude determinations and the systematic 
agreement of the reduction-curves of different spectral types may 
be obtained by comparing the absolute magnitudes of the compo- 
nents of double stars and the members of moving clusters. The 


TABLE IV 


INTERMEDIATE “WHITE DWARFS” 














Star | m Sp. mn M 
(C8 OS Cc? re | 8.0 A4 0" 86 5.0 
HY) OsGeF. ns ing el 8.3 A4 0.83 4.9 
20C ee | 10.2 A4 0.54 5.0 
LUE ESS (ar re | SK Ag 0.78 4.7 
TU GAGGSS.. icick odes 708 AS 1.18 4.9 
SUR i ¢ Ar | 9.0 A8 1.30 5.0 





catalogue includes 157 double stars which seem to be physical sys- 
tems, 74 Hyades, 31 Praesepe, and 9 Perseus cluster stars. Since 
the components of physical pairs and of moving clusters are equally 
distant from the earth, their moduli (m—M) should be equal in 
each physical system. If the apparent magnitudes were accurately 
known, the deviations from the mean of the moduli would indicate 
the accidental errors of the absolute magnitudes. Disregarding the 
errors in the apparent magnitudes, the probable error of a single 
determination of absolute magnitude for 429 stars is 0.27 mag. 

The mean systematic differences, taken in the same way, by 
spectral types (main sequence) are: 


Fo MYCRGAUG: hs. cas oa ode eee +o.02 mag. 
pO Pree es or — .oI 
CORE ete ests ses hee ud as eme — .ol 
ES aks enn pas — .03 


PP kis chenalia ate cee ates 
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These differences indicate that the internal systematic errors be- 
tween the different reduction-curves for different spectral types of 
the main sequence are negligible. 
SELECTION OF STARS 

The catalogue comprises, for the most part, stars of spectral 
classes F, G, K, and M, but a few A-type stars have been included 
as well. It is essentially complete for the stars later than A and 
north of declination — 26° in Boss’s Preliminary General Catalogue. 
The catalogue also contains about 250 stars from the Selected Areas, 
mostly brighter than the eighth magnitude, and a number of well- 
known visual double stars. For these three groups there has been 
no intentional selection with regard to absolute magnitude, distance, 
or proper motion. For the purpose of comparison many stars have 
been selected from those which have trigonometric parallaxes. 
Most of the remaining stars have been selected on account of large 
proper motion or because they are members of certain groups. 


DISTRIBUTION OF ABSOLUTE MAGNITUDES 


A Russell diagram (Fig. 1) has been prepared to show the 
distribution of the absolute magnitudes of the catalogue with 
respect to spectral type. The diagram is of the usual form, with 
one dot plotted for each star. The main sequence and the giant 
series are well defined. The scattering supergiants, the group of 
faint giants, and the intermediate white dwarfs are suggestive of 
other sequences. The well-known gap between the giants and 
dwarfs of types K and M and the lack of F-type stars in the giant 
series are prominent features of the diagram. 

Attention should be called to a slight modification of our system 
of classification in the region of K5. Among the giants Mo follows 
Ks, but in the dwarfs an intermediate step called K6 is recognized. 
The giant series, then, runs K5, Mo, M1, etc., while for the dwarfs 
we have Ks5, K6, Mo, Mt, etc. This procedure seems to be consistent 
with the view that the temperatures of giants are lower than those 
of dwarfs of the same spectral class and with the Harvard classifica- 
tion,’ which recognizes titanium bands as early as Ks. 


* Harvard Ann., 91, 9, 1918. 
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Fic, 1.—Distribution of spectral type and absolute magnitude 
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The curves of Figure 2 give in condensed form the material of 
Figure 1. The numbers of stars of certain spectral types are plotted 
as ordinates with spectral type as abscissae. 
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THE CATALOGUE 


The catalogue gives the spectral type, absolute magnitude, and 


other relevant data for each of 4179 stars. 


Column 


I. 


2. 


The number is that of Boss’s Preliminary General Catalogue, unless otherwise 
indicated. The abbreviations are: C, Cincinnati Publications, No. 18; 20C, 
Cincinnati Publications, No. 20; ADS, Aitken’s Catalogue of Double Stars; 
BGC, Burnham’s General Catalogue of Double Stars; BD, Bonner Durchmus- 
terung; CD, Cordoba Durchmusterung. The letters A, B, C, etc., following the 
number refer to the component of a double star as given in ADS or BGC. 
Letters in parentheses indicate that the components have separate Boss 
numbers. 

Number in the Henry Draper Catalogue or in the Extension. 


3 and 4. Right ascension and declination for 1900. 


5: 


~I 


Visual magnitude from the Henry Draper Catalogue, if found there; otherwise, 
from the BD with the corrections given in Harvard Ann., 72, 214. The 
magnitudes of several faint dwarf stars have been kindly furnished by H. C. 
Willis from Mount Wilson plates. These values have been reduced from 
photographic to visual magnitudes by color indices corresponding to the 
spectral types. We are also greatly indebted to Dr. G. Kuiper of the Lick 
Observatory for his kindness in allowing us to use in advance of publication 
a number of his determinations of the visual magnitudes of double stars and 
faint dwarfs. His results were obtained mostly in Leiden with the aid of an 
objective grating and a wedge photometer. 

The combined magnitudes of close double stars and spectroscopic binaries 
have been reduced to that of the brighter component. Magnitudes so cor- 
rected are marked }. The difference in magnitude given in ADS or BGC 
has been preserved by adjusting the value for the fainter component. 


. The Mount Wilson spectral type, determined by direct comparison with the 


spectra of standard stars chosen to accord with the Harvard system and the 
criteria adopted by the International Astronomical Union. 


. The total proper motion, usually taken from Boss’s P.G.C., Cincinnati Publi- 


cations, or Schorr’s lists. Other values have been collected from various 
sources. 


. The spectroscopic visual absolute magnitude from the estimates of Adams, 


Joy, and Humason. 


. The absolute parallax resulting from the apparent and absolute magnitudes 


given in the catalogue. 


The significance of the symbols occurring in the catalogue is as 


follows: 


* See note at end of the table. 
} Magnitude corrected to the brighter component of the double star or 


spectroscopic binary. 





t Composite. The spectrum is veiled by that of its companion. 
The spectrum has double lines. 
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CATALOGUE OF SPECTROSCOPIC PARALLAXES 














one Vis. : Vis. | Spec. 

Star HD a 1g00 5 1900 pea Sp. m M te 
eee 28 of o™2 |— 6°16’ | 5.0f | Ko o"09 2.1 jo%026 
ADS 7 .\, Se) mere rae o 0.4 |+45 16 | 9.0f | Mo .86 8.5 | .079 
BES cide 87 o 0.6 |+12 50 | 6.0f | G4 04 0.8 | .00g 
Eo Ure 123 o 1.0 |+57 53 | 6.4 | G3 a7 4-5 | .042 
AU. Make dos Bees o 1.0 |+57 53 | 7-5 G8 27 5-3 | .036 
CD —33°16843..... I5I © 1.2 |—33 22 | 8.5 M4e* .02 | —0.5 | .002 
On. «2s 166 © 1.4 |+28 28 | 6.2 G8 42 5.8. | 2094 
BD +72° 1140..... 219 © 1.9 |+72 39 | 8.0 A5n .03 1.8 | .006 
BS fe das 315 o 2.6 |— 3 6 | 6.3 Aon .03 2.2 | .o1§ 
ee 352 o 3.1 |— 3 0 | 6.6f | K2 OI 0.2 | .005 
12A.... 432 o 3.8 |+58 36 | 2.7f | Fa 56 2.2 | .079 
i re 448 ° 3.9 |+17 39 | 5.7 | Go 14 0.5 | .009 
C "ee 443 o 4.0 |+64 31 | 7.0 Go 30 5.0 | .o40 
BD SeGE Bes... beceateemes o 4.4 |\+62 6/9.5 Mzep*}...... —1.7 | .cor 
ee 545 Oo 4:8. \— 3 F-) 2:4 M2 .O1 | —0.2 | .003 
1 eee 571 oO 5.1 |+45 31 | 5.1 cF2 .00 0.2 | .oI10 
IOs e2 587 o 5.2 |— § 48 | 6.0 Go 03 0.8 | .009 
ADS CIMA. he 3 cee: o 5.4 |+66 35 | 9.7f | Ko 14 §.3. | .083 
BD ak eee 613 © 5.4 |+32 34 | 7.2 K4 05 0.3 | .004 
ry See 693 o 6.2 |-16 11/5 F5 28 3.6 | .052 
7) ee 739 eo 6:7 |—35 42 1 5:2 F4 20 3-7 | .050 
BOR aise 3 787 o 7.1 |—18 30 | 5.5 Ks5 04 0.4 | .o10 
P| ers 877 o 8.0 |—23 2 | 6.7 Gs 03 2.2 | .013 
BGC ty OE 919 o 8.5 |+75 28 | 7.6 | M4 03 | —0.2 | .003 
BGC i) on 947 o 8.8 |+75 28 | 7. G4 ol 0.6 | .003 
30A 1014 © 9.3 |— 820 /5.4 | M4 .06 | —0.4 | .007 
ct eee 1013 © 9.4 |+19 39 | 4.9 M2 09 0.2 | .or1 
BD Sat a ee 1037 © 9.6 |—I15 22 | 6.9 Ge ‘bast: 2.4 | .013 
Saree 1038 © 9.6 |—19 29 | 4.7 Mr .07 | —0.4 | .o10 
35A.... 1001 o 9.8 |+ 816 | 5.9 Ags .10 1.7 | .O14 
US hte cas veka dns o 9.8 |+ 816 | 7.8 Ags .10 2.7 | .o10 
BD —15°38..... 1195 O11.2 |—1§ 2 | 8.6 Be Paces 3-4 | .009 
ADS 218A.... 1210 o11.4 |\+54 6 | 8.1f | Aon 16 1.8 | .005 
ADS Gt.) A Berger ee Fe o11.4 |\+54 6 | 8.8 Agn 16 2.7 | .006 
ES 1227 o11.4 |\+ 741 | 6.2 G6 04 0.8 | .008 
ADS 2arA.... 1224 o 11.5 |+35 56 | 8.2ft | F7 .08 3-4 | .Or1 
ye 1228 o1.s5 |j+ 118 | 7.3 | M5 .02 | —0.3 | .003 
4iA.... 1239 0 11.6 |+60 59 | 5.8 G4 .00 0.0 | .007 
20C Ls AM OP Sere ter o 11.8 |+40 23 | 8.7. | Mo as 8.0 | .072 
ADS 239A... 1309 012.2 |+15 57 | 8.4 G4 .05 5.0 | .02I 
45AB.. 1317 0 12.3 I+ 819 | 7.6f¢ | Gr 52 4.1 | .020 
Pc Seeapaen ene aneee ra 0 12.3 |+ 819 | 8.0 Ags .12 2.7 | .009 
PY eee 1352 012.6 |+15 47 | 7-4 F5 0.22 3-7 | .018 
ADS 240A.... 1326 012.7 |+43 27 | 8.1 M3 2.89 10.2 | .263 
ADS ON: A Ae 0 12.7 |+43 27 |10.9 | M5 2.89 12.1 |0.174 





























CATALOGUE—Continued 








Star HD 
Taree 1367 
Ba ia: 1522 
Aree 1563 
Gs/. s.aze 1635 
Bi rere i 1671 
T Ceti. pees 1760 
C 35----- 1779 
62A 1790 
hs 1835 
cf ae 1879 
BD +44°76..... 1918 
66 1952 
C et eee 2025 
Ges... ot 2023 
och 2035 
m3A.... 2114 
BD +33°39..... 2120 
Geo oe 2140 
BO e368 2273 
BD 430° $0-+<.. 2313 
BD +33°47..... 2357 
WIR sc iesail 2410 
eee 2411 
eee cu 24360 
C ee 2454 
BO) 5 s,s: 2589 
ar 2629 
80A.... 2628 
Q0A.... 2637 
ae 2774 
AIWS: -493-4408..... 2). 6 es2nn. 
ner 2806 
104A.... 2910 
100A.... 2042 
BD +61°115..... 2973 
1I0A.... 3074 
ee, ae 3125 
116A.... 3196 
2 ie See 3229 
ADS 497A.... 3266 
ADS OS 5 Rae Bee aati 
ho ere 3283 
oy Saar e 3346 
TAR ss ds's 3421 
TAGs «05:2 3440 
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CATALOGUE—Continued 
Star HD a 1900 6 1900 ™ Sp. B Vis. Spec. 
m M 7 

127AB 3443 o'32™2 |—25°19’ | 6.4f | G7 1738 5-4 |0%063 
1) eee 3457 © 32.4 I+ 235 | 6.6 K4 0.12 0.2 | .005 
1290A.... 3512 0 33.0 |[— 1 3] 6.9 K3 .05 0.4 | .005 
E3@e ss 3546 © 33.3 |+28 46 | 4.5 G3 34 2.6 | .042 
1ZIA..... 3574 © 33-6 [+48 48 | 5.7 K5 .OI1 | —0.3 | .006 
132A... 3627 © 34.0 |+30 19 | 3.8f | K4 16 0.5 | .022 
C oa 3628 © 34.0 |+ 235 | 7-4 G2 82 4.3 | .024 
BD +62°130..... 3037 © 34.1 |+62 41 | 7.7 | a rele 1.7 | .006 
i re 3051 © 34.2 |+20 43 | 6.1 Ki .60 5-9 | .og1 
134A... 3090 © 34.7 |+20 53 | 5.6 G7 05 0.8 | .o11 
EGGS 3s ftes Sane sca © 34.7 |+20 53 | 8.8 Fo .05 3.2 | .008 
135A 3712 o 34.8 Ca an ee G7 .06 | —0.4 ] .026 
c 86 3795 © 35.3 |+39 30 | 7-5 | K5 .80 6.5 | .063 
¢ oe 3795 0 35.5 |—24:21 | 6.2 G3 a 3 4-3 | .042 
137A 3807 © 35.6 |— 4 54 | 6.1 G7 .02 0.8 | .009 
ae 3817 © 35.7 [+38 55 | 5-4 35 .O1 0.9 | .013 
ADS s66A 3821 O:.38.7- |= 747 | 7:0 G3 .10 4.8 | .036 
ADS BORE s,s Posie sion nares © 35.7 |— 7 47 |10.3 M1 .10 8.6 | .046 
ADS 582A.... 3801 © 36.4 |+70 49 | 7.3 A1s 04 1.3 | .006 
ADS 588A.... 3972 © 37.2 I+ 337 | 7-7T | FO .06 3.4 | .014 
BD +45°181..... 39890 © 37.4 |+45 21 | 7.4 Mo .05 0.4 | .004 
BD +70° 43..... 4042 o 37.8 |+7017 | 6.9 G8 .O4 0.7 | .006 
C GOS cic terete roars © 38.2 |+33 18 | 8.6 K5 43 7.5 | .060 
ADS 608A.... 4096 o 38.3 |— 1 26 | 8.8 G3 31 4.7 | .O15 
ADS 616A.... 4134 © 38.6 |+45 41 | 8.of | Fa2 .08 3.2 | .007 
ey eae 4128 o 38.6 |—18 32 | 2.2 G6 .23 0.5 | .046 
ISOA.... 4161 © 39.0 |+74 26 | 5.9f | A3s .03 I.2 | .O1r 
151 4188 & 30:2 f-1F 6 | 49 G6 <3 0.5 | .o13 

Cc os ee 4256 © 39.9 I+ 115 | 8.1 K5 .59 6.5 | .048 * 
BD +55°157..... 42066 0 40.0 |+56 14 | 7.6 Fr OI 1.2 | .005 
ee 4301 040.3 |— 511 | 6.4 Mo .04 | —0.5 | .004 
7 ere 4307 040.5 |—13 25 | 6.1 F8 .20 4.3 | .044 
BD +58°1o1..... 4362 040.9 |+59 21] 6.5 | cFo .02 | —1.7 | .002 
HOGH: <5 4398 041.2 |—-23 4] 5.6 G6 .19 2.4 | .023 
BD +45°199..... 44006 © 41.3 |+45 49 | 7.6 G3 .05 4.0 | .o19 
IGE 413 4408 © 41.3 |+14 56 | 5.6 M4 .06 | —0.3 | .007 
1625.04: 4482 o 41.8 |+11 26 | 5.7 Go .06 0.7 | .o10 
WGA 623: 4502 © 42.0 |+23 43 | 4.6¢ | G8 .13 0.4] .o14 
TOS. «9 4526 © 42.2 |+ 612 | 6.2 36 .02 0.5 | .007 
SOW oes 4568 © 42.6 |+20 23 | 6.6 F6 0.16 2.5 | .O15 
168A.... 4014 O45. 757 E7) | 3.0 Fo 1.24 4.8 | .174 
FOG ches Uercteeds © 43.0 |+57 17 | 7.2 Mo 1.24 8.0] .145 
YC oe 4627 © 43.1 |+ 645 | 6.1 G7 O.1I 0.8 | .00g 
17 2 RR 4628 © 43.1 |+ 446 | 5.8 K4 1.39 6.5 | .138 
C TOG Ges 4635 © 43.3 |+69 54 | 8.0 K2 0.41 5-9 |0.038 
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Star HD a 1900 6 1900 ve. 

m 

rae OR eer 4656 oh43™5 I+ 7° 2’| 4.6 
BRA: os fs 4676 © 43.7 |+16 24 | 5.7T 

E77A.... 4730 044.4 |—-14 6] 5.8 

C 1G 3.4 5. 4747 © 44.4 |—23 46 | 7.2 
178B. 4757 © 44.5 |+27 10 | 6.3 

178A. 4758 © 44.5 |+27 10 | 6.3 
|, re 4775 © 44.7 |+63 42 | 6.of 

ol eeaeae 4813 045.1 |—1r ir | 5.2 

BD +61°178..... 4817 045.2 |+61 16 | 6.4 
oe 4928 0 46.2 |+ 2 51 | 6.5 

189A.... 5015 © 47.1 |+60 35 | 4.9 

ADS 716A 5058 © 47.3 |-23 9 | 7-4 
IQ0A.... 5098 0 47.8 |—24 33 | 5.0T 

oe 5112 © 47.9 |— 1 41 | 4.9 

C BIO. s...o 5133 0 48.1 |—30 54 | 7.2 
193A.... 5234 © 49.1 |+58 26 | 5.0 

BD +86° 14..... 5256 © 49.2 |+86 47 | 8.9 
TY 5268 049.2 |— 917 | 6.4 
197A.... 5286 0 49.6 |+23 5 | 6.1T 

C BO2.S 5:0 5351 © 50.4 |+68 31 | 9.4 
200..... 5395 o 50.7 |+58 38 | 4.8 

age 5437 © 51.0 |—I1 48 | 5.5 
7 5516 © 51.9 |+22 53 | 5.1T 

BD = o01@..... 5544 © 52.1 |— o12 | 7.7 
209. 5575 © 52.4 |+28 27 | 5.6 

>: ree 5612 © 52.7 Ii+13 9 | 6.4 

BD +70° 65..... 5715 © 53.7 |+70 28 | 6.5 
2k ape 5722 © 53.7 |—-11 §5 | 5.8 

BD = +59°161..... 5747 © 54.0 |+59 59 | 7.2 
a1sA.... 5780 054.3 |t o15 | 7.8 
216A.... 5789 0 54.4 |+44 10 | 6.5¢ 

BD +13°143..... 5802 © 54.5 |+14 4] 9.0 
oe eee 5820 ° 54.6 come 6.3 

ES 8 ii 5848 © 55.0 |+85 43 | 4.5 

ADS 838A.... 5890 © 55.3 |+60 31 | 8.9 
BD +44°215..... 5916 055.6 |+44 55 | 7.0 
nas 6077 0 56.9 |+ 7 24 | 7.8 

C i 6101 057.2 |+ 431 | 8.4 
ADS 862A.... 6114 © 57.3 |+46 50 | 7.2t 
223A.... 6116 © 57.3 |+40 48 | 5.9 

ADS 868A. 6130 © 57.4 |+60 32 | 5.9 
i 226..... 6186 0 57.8 721 | 4.4 
| re 6203 0 58.0 |— 5 22 | 5.7 
230A.... 6288 0 58.7 |+ 050 | 6.1 
2 6314 © 59.0 |+39 27 | 6.7 
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201 
Vis. B Vis. Spec. 
6 1900 - Sp. u M jn 
+86°37’ | 6.4 K2 0% 06 0.4 |0%006 
+5 7 | 6.2 K5 .03 0.7 | .008 
+14 24 |] 5.9f | F2 04 3.0] .026 
+70 24 | 6.6 Aqn .06 2.0] .o12 
+62 14 | 7.1f | Agnl| | 0.10 2.1 | .o10 
+63 24 | 8.8 | Mr 1.55 9.0] .110 
+1248 | 8.6T]| Fo |...... 2.5 | .006 
—10 31 | 6.4 G8 0.05 1.0 | .008 
+ 423 | 6.8 F5 II 3.1 | .018 
+79 29 | 6.4 Go 05 2:5 | .OEF 
+423 |7.6 | F4 II 3.4] .014 
+31 39 | 6.6 K2 .02 0.7 | .007 
+12 25 | 6.2 37 0.04 ©.9 | .009 
+54 26 | 5.3 | G4 3.76 5.4 | .105 
+22 26 | 8.6 K6 0.52 7.1 | .050 + 
+31 29 | 6.3 A7jn 20 1.6 | .o11 
—10 19 | 5.9 F3 15 3.1 | .027 
+ 1 28 | 6.7 G5 45 4.1 | .030 
+5 7|5.-7 A8s 33 1.9 | .O17 
+61 11] 7.8 F5 64 4.1 | .o18 
—10 43 | 3.6 Kr 25 0.5 | .024 
+67 15 | 6.6 F6 .24 3.5 | .024 
+35 5 | 2.4 | Mo 22 0.2 | .036 
+19 7 | 5.6 F5 .00 =.7 | <ORF 
+41 33 | 5.7 F7 14 3.6 | .038 
— 9 26 | 6.6 G6 .O4 0.8 | .007 
+59 58 | 7.9 Ko .02 1.4 | .005 
+ 155 | 6.2 K4 .00 0.1 | .006 
+20 30 | 4.9 Go .02 0.1 | .or1 
+29 34 | 5.of | Ki .08 0.6 | .013 
— 247 | 6.2 K4 .06 0.0 | .co6é 
+44 48 | 6.6 M1 .O4 0.0 | .005 
+31 33 | 7.7 PBA) Beisss a 2.2 | .008 
+ 157 | 6.8 F4 21 3.2 | .o19 
+79 23 | 6.4 F5 .08 2.7 | .o18 
19 | 6.9 | G8 06 ©.9 | .006 
—35 44 | 7.0 G8 .O4 0.8 | .006 
+24 3] 4.9t | G7 05 0.6 | .o14 
+7 316.8t| F6 .14 3-5 | .022 
— 828 | 5.2 F2 30 3.1 | .038 
— 8 28 | 7.8 G7 30 5.8 | .c4o 
+ 6 28 | 6.2 G6 03 0.4 | .007 
— £38 | 5.8 F3 22 3.2 | .030 
oar ae al ee Gs “Re 1.2 | .o14 
— 248 | 6.8 F8 0.30 3.6 |0.023 








CATALOGU E—Continued 
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CATALOGUE—Continued 











oh Vis. . Vis. Spec. 
Star HD a 1900 6 1900 rm Sp. m M rk 

292..... 7732 th12™o |+77° 3’ | 6.4 G4 0”09 1.3 |o”o10 

BD -+55°290..... 7861 113.2 |+55 48 | 8.9 | M6 02 0.1 | .002 
ADS 1057A.... 7805 113.5 |— 1 23 | 8.1 G8 .49 ha 030 
298A.... 7927 113.8 [+57 42 | 5.5T | cF7 .or | —2.8 | .002 

Cc TOP ares 7983 I 14.0 |[— 9 27 | 8.9 Go ‘33 A:& |) «ORs 
302A... 8036 049 12 12) 620 G3 oI 0.9 | .o10 

BD +14°204..... 8110 115.4 |+15 11 | 7.5 30 04 4.0 | .020 
Coe 8126 115.6 |+28 13 | 5.6 K5 08 0.3 | .009 

BD —14°258..... 8142 115.7 |—14 25 | 7.0 CR Aer 0.0 | .004 
Cc “CP Seen | SEE aie 1 15.8 |+30 49 | 8.2 K4 50 6.2 | .o40 
SOW x os 8207 116.4 |+45 © | 5.0 Go 04 0.4] .o12 

BD +15°198..... 8248 116.7 |J+15 17 | 7.5 F4 07 2.0.) O83 
i 177 8262 1 16.9 |+18 10 | 8.0 G2 Bite a.8 020 
ae 8335 117.5 |j— 058 | 6.5 Ko .02 0.0 | .005 

cect 8334 117.5 |+ 112 | 6.5 Mo OF | O24 004 

BD 76" 42.56%: 8364 117.8 |1+77 9 | 8.0 F8 OI 2.0} .O10 
310A.... 8491 1 18.9 |+67 36 | 5.0 G8 .09 0.7 | .o14 

ar3A...... 8512 119.0 |— 8 42 | 3.8 Ko 23 2.1 | .046 

een 8538 119.3 |+59 43 | 2.8 | Agn 31 1.4 | .052 

C BORG. ois 8553 119.5 |+17 59 | 8.6 K4 61 6.8 | .044 
ADS 1131A....| 8627 120.0 |— 628 | 7.5f| Fill |...... 2.0 | .008 
ae 8705 I 20.7 |—-15 7 | 5.2 K3 04 O51 NI 

Ce 8723 I 20.9 |+18 39 | 5.3 Fr 04 3.3 | .040 

BEOQU G0 srs 8763 I 21.3 |+18 43 | 5.6 KI 08 0.5 | .o10 

BMS ctcue 8779 I 21.3 |J~ 055 | 6. Ko 05 1.0 | .008 

295A. ... 8799 I 21.7 |+44 53 | 5-0 F2 36 2.8 | .036 

BD +209°240..... 8826 I 21.9 |+30 1 | 8.5 F3 .08 2.5 | .c08 
re 8829 I 21.9 |—13 35 | 5S. Fi 02 3.0 | .029 

324AB.. 8875 1 22.5 |+ 450] 7.9T | Go 12 4.1 t sOR7 

325... 8890 1 22.6 |+88 46 | 2.1 | cF7 04 | —2.2] .o14 

BOND rsiseiborcierasta otiere I 22.6 |+88 46 | 8.8 Fi .O4 2.8 | .006 

BD +29°243..... 8909 122.7 |+30 2/69 | F4 .09 3-7 | .023 
ROO cciciais 8941 I 23.1 |+16 34 | 6.8 F8 PS 2.2 | .oI9 

C 106. 65. 8907 1 23.6 |+21 13 | 8.2f | K4 50 6.4 | .044 
LF a go2I 1 23.8 |+69 45 | 6.3f | Fo 16 5 ee 030 

co 9024 1 23.8 |+ 647 | 6.7 Fo .06 2.8 | .o17 

BAO (eis 9057 I 24.1 |+46 29 | 5.3 Ko 04 0.2] .o10 

gD years 9138 I 24.9 J+ 5 38 | 5.1 K4 . 29 0.2 | .o10 

Lc ee 9166 I 25.2 |+67 54 | 7.0 K2 52 0.3 | .005 

a24A.... 9228 I 25.7 |—26 43 | 6.0 K4 .05 0.2 | .007 

BD +20°256..... 9269 1 26.1 |+30 6 | 8.4 Go 09 1.0 | .003 
S46R.::5. 9270 1 26.1 |+14 50 | 3.7 G3 .03 0.4 | .022 

BD +57°320..... 9352 1 27.0 |+57 49 | 6.0 |cKi .o1 | —2.0 | .003 
C ST 9407 I 27.3 |+68 26 | 6.7 G3 .40 4.4 | .035 
Re sc 9408 1 27.4 |+58 43 | 4.9 G6 0.04 0.9 |0.016 
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CATALOGUE—Continued 
Star HD a 1990 5 1900 = Sp. m iy an 
ADS 1226AB.. 0454 tha7m] |+71°s6’ | 8.5 G2 0"04 0.7 |0%003 
BD +29°260..... 9483 1 28.0 |+29 54 | 8.1 Asn .02 1.5 | .005 
FAB Sos 9640 t 29.4 |+17 57 | 6.0 | M2 09 ©.I | .007 
Eo ee 9670 I 29.7 |+ 0 26 | 7.0 F8 32 3.6 | .021 
BAD e8<:5 9746 I 30.3 1+48 13 | 6.2 K1 OI 0.2 | .006 
349A....) 9774 r 30.5 |+72 32 | 5.5 | G5 .OI 0.3 | .009 
BRO. ¢.. 9826 I 30.9 |+40 54 | 4.2 Go 42 3.9 | .696 
BGC 831A 9847 I 31.0 |—18 2 | 7.1 G2 35 4.0] .024 
ADS 1257A 9855 I 31.1 |+ 3 48 | 7.9 K4 OI 0.5 | .003 
PES aie 9856 oe ee a ps Coa a Ki 03 0.4 | .o10 
ee 9900 1 31.6 |+57 28 | 5.7 | Go .00 | —0.9 | .005 
i are 9919 tr 31.8 |+11 38 | 5.6 Asn .08 2.1 | .020 
CA eee 9927 I 31.9 |+48 7 | 3.8 K2 oS 0.2] .o19 
C re IOOI5 I 32:7 i420 4 | 8:7 G8 42 5.0] .o18 
g6e..... 10072 1 33-3 [+43 53 | 5-5T | Gs .02 1.1 | .013 
C . ; 10086 1 33-5 |+45 23 | 6.7 | G4 32 4.9 | .044 
C 229.. 10126 I 33.9 |+27 36 | 7.9 G6 93 4.6] .022 
361A....| 10113 I 33.9 |+16 7 | 6.9 G6 .03 0.7 | .006 
RODs os: 3 10135 I 33.9 |+13 47 | 6.9 Ko fe) 0.9 | .006 
Bie 2s 10148 I 34.1 |—21 47 | 6.0f | Aqn .10 1.8 | .o14 
C 7 ae IO145 I 34.2 |+66 25 | 7.6 G7 74 4.9 | .029 
CO: eee 10164 I 34.3 I+15 54 | 6.1 K2 .o7 | . o.7 | .008 
i. ar 10204 I 34.7 |+42 48 | 5.5 Agn .14 1.5 | .o16 
Co. ae 10307 I 35.7 |\+42 7 | 5.1 Go 82 4.4] .072 
373A....] 10308 1 35.7 |+25 14 | 7.0f | F3]| a 3.2 | .08F 
BD +44°352..... 10322 135.8 [+45 5 | 8.8 Ks OI 0.3 | .002 
374A....] 10332 I 35.9 |+t60 3 | 7.4 Ki .O1 | —0.2 | .003 
Cy ee 10348 I 36.0 |+29 32 | 6.0 G6 OI 0.7 | .ocg 
ko Oe 10380 I 36.2 I+ 459 | 4.7 K4 .02 0.4 | .0o14 
C Pe eee 10436 1 36.8 |+63 20 | 8.2 | Mo 70 8.2] .100' 
381A....] 10453 1 36.8 |—11 49 | 6.1f | Fa 4! 3:3 | .027 
SADERY 5 i Boaieerece sss 1 36.8 |—11 49 | 7.4 F3 41 3.7 | .018 
382A....| 10476 I 37.1 |+19 47 | 5.3 | Go -73 5.9 | .132 
BD +44°354..... 10486 I 37.2 |+44 48 | 6.5 K2 .14 2.0 | .013 
C 240... 0 10519 I 37.4 |—18 24 | 7.4 G1 54 4.1 | .022 
BD: gs >see. iy oct. I 37.7 |+56 1 | 9.2 Mo .0o2 | —o.8 | .oo1 
. ee 10550 ts7-7 1 6290 15.3. > oe .03 | —0.4 | .007 
BD +45 432...;. 10597 1 38.3 |+45 390 | 6.5 | Ks 0.03 0.4 | .006 
BOB ece.c 10700 I 39.4 |—16 28 | 3.6 74 I.g2 5.6] .251 
Oy ieee 10697 I 39.5 |+19 35 | 6.2 G4 o.II 4.7 | .050 
ROB cots 10761 1 40.1 |+ 8 39 | 4.5 G6 .08 0.6 | .o17 
BD 5 ae ie eee 10783 140.4 |+ 8 4 | 6.6 fc re 1.0 | .008 
CC ee 10780 I 40.5 |+63 22 | 5.7 Ko 63 5.6 | .096 * 
390A....} 10830 I 41.0 |—25 33 | 5.4 Fr 7 2.4 | .025 
ROPE a 10824 I 41.0 |— 614] 5.5 K4 0.04 0.3 |0.009 
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CATALOGU E—Continued 








Vis. 





Star HD a 1g00 6 1900 i Sp. 
$080 a: 10845 rhgim2 |+16°55’| 6.8f | A7n 
BOP. <0; 10975 I 42.7 |+37 27 | 6.0 G7 
404..... 10995 I 42.9 |+16 31 | 7.3 Go 
eee 11007 I 43.0 |+32 11 | 5.8 F6 
408..:... III3I I 44.5 |—11 12 | 6.8 GI 
BOO. «652 III51 I 44.5 |+51 26 | 5.9 F3 
410A....| 11154 1 44.6 |+21 47 | 6.2T | Ko 
ry rer I1I71 I 44.7 |—11 11 | 4.8 Fr 
BEB 505-355 11262 I 45.5 |—38 54 | 6.5 F7 
rt 0 ee 11257 I 45.6 |+10 33 | 5.9 F2 
G06 2 sors 11353 1 46.5 |—10 50 | 4.2f | Ko 
420A....} 11428 I 47.3 |+40 14 | 5.6 Ki 
. ae 11443 147.4 |+29 6 | 3.0f | Fa2 
C Oh ee 11507 1 48.0 |—22 56 | 8.9 | Mo 
a6. 5.<< 11559 148.4 |+ 242 | 5.1f | G7 
BD +33°318..... 11635 I 49.1 |+33 15 | 8.7 Go 
430(B) 11727 I 50.0 |+36 47 | 6.1 Mo 
432(A) 11749 I 50.2 |+36 46 | 5.8 G8 
vey ee 11763 I 50.3 |+23 5 | 6.0 G8 
435AB 11803 150.7 |+ 1 21 | 7.3f | Fo 
ADS is SIN sie AN sous desc bcs I 51.7 |+18 28 | 9.8 K5 
Ce 11909 151.9 |+17 20 | 5.5f | G7 
Oy eee 11930 I 52.0 |—23 I | §.2 K4 
490.5... 11949 152.2 |+48 43 | 5.8 | G7 
BD 39850. 2 kite ee as I 52.3 |+32 28 | 8.8 Fo 
RTE, Ass eibahewis- ss I 52.4 |+23 61] 7.4 G1 
BD +33°330..... 12050 I 53-1 |+33 51 | 7.6 | G6 
440A....| | 12111 1 53.7 |+70 25 | 4.7f | A6s 
X Trianguli*........ 12211 1 54.8 |+27 24 | 9.0f | Ags 
ee 12235 I 54.9 |+ 237 | 5.8 G1 
PT gees 12255 I 55.1 |—21 19 | 5.7 M1 
Pe eee 12230 155.1 |+76 48 | 5.4 A2n 
PT ree 12274 I §5.3 |—2I 34 | 4.2 Mr 
455A. 12292 295-8 1- G O57 |S 
400A....| 12339 I 56.0 75 38 | 5.3 Gs 
BD +70°157..... 12350 I 56.0 |+70 43 | 7.6 Fo 
BD +53°440..... 12433 1 56.8 |+54 13 | 7-7 Fs 
403A....| 12447 156.9 |+ 217 | 4.8t | A2nt 
463B....| 12446 1 56.9 J+ 217] 5.7¢ | Agn 
4608(A) 12533 I 57.8 |+41 51 | 2.3 K3 
470A....| 12558 1 58.0 |+25 27 | 5.9oT | F4 
SS ree 12504 1 58.2 |+17 46 | 6.4 K4 
473A....| 12641 1 58.7 |— 0 49 | 6.0 G5 
yee 12800 2 0.5 |+71 5 | 6.7 F8 
20C TAL 6:85 12873 2 1.0 |—24 52 19.5 Go 
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CATALOGUE—Continued 








| 
Star HD a 1900 6 1900 va Sp. m = Spec. 
d Tv 

ADS 1652A....| 12889 2h my |—24°51’ | 9.2 K5 0742 6.5 jo’029 
eG re 12929 2 1.5 |-92 se) 2:2 Ki .24 0.4 | .044 

C Vi, eae 13043 2 2.5 |—1 5 | 6.9 Gi .47 4.2 | .029 
oC ae 13137 2 3.4 |+53 22 | 6.4 G8 06 0.3 | .006 

483A... 13174 2- 37 [ag 28 1 §.1 Asn 09 1.5 | .o19 

ABS xe 13228 2 4.5 |— 246 | 7.1 5 Pe 3.3 | O89 

po 13222 2 4.1 I-F73 33 | 6.2 Go .07 0.8 | .008 

400 ...0.) aes 2 5.1 |+19 2 | §-¢ M3 .o9 | —0.2 | .006 

403..---| 13363 2 §.5 |+25 28 | 6.2 K4 Ol 0.5 | .007 

BGC I1Z1A....| 13403 2 5.9 |+56 45 | 7.0 G1 33 3.9 | .024 
4G5...:) Pager 2 6.1 |+ 8 6] 5.7 F8 re 3.1 | .030 

496.....] 13468 2 6.5 j— 218 | 6.0 Go 03 0.8 | .009 

497A....| 13480 2 6.6 |+29 50 | 6.2ft | G4 09 0.9 | .009 

PO) ane Selec ec ieee 2 6.6 |+29 50 | 7.2T | Fa 09 3.2 | .o16 

AGB. sss 13474 2 6.6 |+66 3 | 6.2 F2 fore) 3.3 | .026 

500A....| 13530 2 7.0 |+50 36 | 5.7f | G6 .39 0.4 | .009 

BD BRON ie rs 13543 2 7.1 |+57 27 | 8.9 G8 09 0.4 | .002 
GO8..... 13555 2 7.2 |+20 44 | 5 4 .16 3-3 | 038 

( 286 | 13579 2 7.5 |+67 13 | 7.2 K4 .60 6.4 | .069 
ADS 1709A....] 13594 2 7.6 |+47 1 | 6.4f | Fa .10 3.3) .0m4 
§02.....] 135096 2 7.6 |+14 49 | 6.0 M1 .10 0.0 | .006 

BOEIBN ba ae ven secs 2 7.7 |— 252] 7.8 G4 87 4.8 | .025 

504(A)..| 13612 2 7.7 |— 2 §2 | 5.7 Fo 37 4.1 | .048 

earns 13011 2 7.7 |+ 8 23 | 4.8T | G4 .03 O.1-| .O8 

BD +56°458..... 13034 2 7.9 |+57 13 | 9.2 Gog .o1 | —0.2 | .oo1 
C 7) ae 13783 2 9.2 |+64 30 | 8.4 Gs .50 4.9 | .020 
BD +56°406.....] 13784 2 9.2 I+57 919-5 Ags 0.01 1.7 | .003 
C RE Bena oar 2 9.5 |— 140] 8.4 F8 1.03 3.6 | .o1! 
C 7 ee 13825 2 9.7 |+23 49 | 6.9 G7 0.49 5.0 | .042 
BOOGu6s +» 13872 210.0 |--24 35 | 5.6 F4 .12 3.4 | .036 

2 eee 13871 210.0 |+25 19 | 5.8 F3 .19 3.2 | .030 

51 13982 210.9 |+57 26 | 6.1 K3 0.07 o.1 | .006 

51 13074 210.9 |+33 46 | 5.4T | Go 1.18 4.1 | .055 

515A 13994 211.0 |+57 3 | 6.2 Go 0.01 ©.3 | .007 

510A 14044 211.3 |—1017 | 7.5f | G2 ey 3.9 | .oI9 

BD +41°435.....] 14064 211.4 |+42 8 | 7.9 F3 .02 2.5 | .008 
GES... 14129 212.0 |— 653 | §.7 G8& .14 0.3 | .008 

BD = +56°539..... 14185 212.6 |+57 9 | 9.2 K3 .o1 | —0.3 | .oo1 
oe ae 14214 212.8 |+ 117 | 6.1f | F8 53 3.9 | .036 

BD + 22°329..... 14262 2 13.3 |+22 43 | 6.4 Ajn 05 1.6 | .o11 
BD +56" S47. 2: 14270 213.4 |+56 32 | 8.2 M3 .ol | —1.1 | .oo1 
Bes 5 14305 213.6 |+19 14 | 6.8 F8 12 4.4 | .033 

BD +S6" S88... 6 14330 2 13.9 |+56 42 |10.3* | M1 .00 | —1.5 | .000 
C Paget Beka 2 14.0 |+70 43 | 8.6 K6 .62 6.6 | .o40° 
BD 2° SOR... as 14411 214.4 |— 3 26 | 9.1 K5 0.01 0.4 |o.002 
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Star HD a 1900 56 1900 Vis. Sp. “ Vb. Spec. 
m M 7 
BAG. 5. 19926 3h mmr I+ 6°17’ | 6.1f |cG2t | o%04 | —0.9 |o%004 
721A....1 19978 4. 956) PRGt- 22.) 5.9 A4n 08 1.8 | .o18 
722A... 19994 3 7.7 |— 1341 5-1 F8 21 3.8 | .0§s 
723A....| 20010 3 7.8 |—29 2 3.9 F5 73 3.6 | .087 
C Pe 20039 2 8.2. -e7r. 55 | o-0 G4 43 4.1 | .o10 
BD +59°616..... 20040 3 8.2 |+509 44 | 7.8 Go OI I.2 | 605 
720..... 20084 3 8.6 |1+84 33 | 6.1t | G4 ~8S 0.5 | .008 
BD +15°450..... 20086 3 8.6 |+15 12 | 7.3 A3n .O4 2.0 | .009 
ADS 2416AB..| 20115 3 8.9 I+ 022 |] 8.8t] F8 .O7 3.6 | .009 
F2065.06% 20123 3 9.1 |+50 34 | 5.3 | cG2 .02 | —1.4 | .005 
C BOF: cis 20105 3 Oe FE SFP F9 K2 .58 5-9 | .044 
BACs. aia 20290 3.10: 7 [= O S 1 O.8 K2 .02 0.7 | .006 
( BRO. own pt once eitectes 3 10.8 |+30 40 | 9.7f | Ks5 .28 6.6 | .024 
743 20305 3.13.7 1 GSE FO.2 4 .O5 3.5 | .029 
ADS 2451A 20430 59.0 ee Ie eee Go 19 3-4 | .o16 
C Po ee 20439 3 12 + 719 | 7.7 G2 19 7 | .o16 
FAO. 50s 20408 312.5 |+33 51 | 4.0 K4 ol | —0.6 | .co8 
C 439 20512 312.9 |+14 49 | 7.7 G4 30 4.2 | .020 
749A....] 20559 3 33:;3°(— Bas 1s.6 Ko 25 0.9 | .orl 
750A 20610 313.9 |—22 53 | 5.0 G6 02 0.8 | .o14 
i eee 20618 3 14.0 |+26 43 | 5.9 G5 .08 2.5 | .o@F 
BD —14°646..... 20622 3 14.0 |—14 37 | 7-9 | oo a pees —0.1 | .003 
ee 20630 34.r Fes oO} 5.0 G5 28 4.7 | .087 
753A....] 20631 314.1 |—18 55 | 6.1f | F2 12 3.2 | .026 
7 it eee 20044 3 14.3 |+28 41 | 4.7 K4 03 | —0.3 | .oro 
i ee 20663 314.5 |+25 18 | 6.4 K3 IO .4 | .006 
i > eee 20675 3 14.8 |+48 43 | 6.2 F5 21 3.1 | .024 
750A... 20720 315.1 |—22 7]4.0 | M3 .06 | —0.6 | .o12 
760;.. 5+. 20709 SSE [72 SE b Fe K2 .07 0.5 | .004 
BO Be ioe 20791 315.9 It 319 | 5.8 G8 0.06 0.6 | .009 
764.....| 20704 3.15.9 |—43 27 | 4.3 37 3.14 4.9 | .132 
(ee 20797 3 16.0 |+64 14 | 5.6 K5 0.02 | —1.7 | .003 
768... 20825 3.16.2 |+27 15 | 5.6 G5 02 0.3 | .009 
7OQic:«'s 5 20853 316.5 |—26 58 | 6.4 F6 .06 2.9 | .020 
ADS 2499A....| 20873 3 16.8 |+29 28 | 7.8 Ass .O4 1.5 | .005 
fy eee 20893 317.0 |+20 23 | 5.2 K5 05 0.1 | .o10 
771.....| 20894 317.0 |—24 0 | 5.7 G3 .03 0.7 | .o10 
972>,..%) “20062 3.17.2 |+49 30 | 1.9 | cF4 .04 | —1.2 | .024 
7 i), Ce 21017 3.18.4 |+24 22 | 5.7 K4 .06 0.2 | .008 
BD “31 °507> -<.« 21110 3.19.3 |+31 23 | 7-5 K4 .or | —0.1 | .003 
PAS ys.s.0 s 21120 319.4 J+ 841 | 4.1f | Ki .10 0.3 | .O17 
C i Eee 21107 3 20.1 |— § 42 | 8.1 K6 82 7.3 | .069 * 
792A....| 21467 3 22.6 |+22 28 | 6.1 G6 TY 2.7 | .021 
26. <sel (FbS0 3 23.2 |—11 38 | 5.8 K2 .06 0.4 | .008 
C A505. 65:2 21531 3 23.3 |—20 9 | 8.2 Mo 0.60 8.4 |o.110 
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Star HD a 1900 5 1900 _ Sp. 
995. --+: 21552 3°23™5 |+47°30'| 4.6 | K4 
SOA... ss 21754 3.25.4 | +12 36 | 4.6f | G7 
BOR isis. 5 21770 3 25.5 |+45 43 | 5.4 Ags 
BD +44°732..... 21771 3.25.5 |+44 30 | 7.8t | cG8t 
BD $920 S92 es os. 21834 3 26.1 |+29 39 | 8.0 Asn 
ADS 2612A....| 21903 3 26.8 |+59 42 | 6.of | F4 
eae 22049 3 28.2 |— 9 48 | 3.8 K2 
C BOR 555s 22072 3 28.4 |+17 31 | 6.4 G7 
Oy Caen 22409 3539.2 [21 32 15.9 G7 
BD +58°632..... 22427 331.4 [+59 7] 7-1 | K4 
BD +21°489..... 22444 331.5 |+22 1 | 8.9 F3 
823A....| 22468 3 31.7 |+ 0 16 | 6.6F | Goll 
Sane oy eda acto oie, 3 31.7 |+ 016 | 8.9 K5 
Bae acs 22484 331.8 |t 0 § | 4.4 F9 
BD +23°483..... 22491 3 31.9 |+23 57 | 8.1 K3 
B96... 6 22649 3 33-5 |+62 54 | 5.6f | M4 
BD -+as"giy..-.- 22651 3 33-5 |+25 49 | 9.0 | F4 
829A....] 22695 3 33.8 |+16 13 | 6.3 G5 
ae 22701 3 33.9 |+86 20 | 5.8 Fr 
OAPs. 3 22713 3 34.1 |— 5 57 | 6.0 Ki 
832A....| 22764 3 34-5 | +59 39 | 6.0 | Ks 
OSG. cou 22796 3 34.6 I+ 244] 5.8 Go 
C 480...5.. 22879 3 35-3 I— 3 32 | 6.7 F6 
BD +23°489..... 22887 3 35-5 |+23 10 | 9.4 Fo 
ee 23005 3 30.5 |+66 53 | 5.8 F4 
C ry ar 23050 3 360.9 |+42 18 | 7.4 Go 
BD +44°782..... 23082 3 37.2 |\+44 34 | 7.8 |cKs 
Bg2..... 23089 3 37-3 [+63 2 | 5.3f | cFs 
ADS 2717A....| 23107 3 37-4 |+38 3 | 7.4 K4 
ADS 2717B. 23108 3 37-4 |+38 3 | 8.7 Asn 
ADS 2714A....| 23133 3 37-6 |+22 26 | 9.4f | Asn 
BD +23°495..... 23156 3 37-8 |+24 4] 8.5 Ags 
BD = +23°496..... 23157 3 37.8 |+23 20 | 8.6 Fr 
BD +23°497..... 23158 3 37.8 |+23 17 |10.0 F3 
ES as aces 23183 3 38.0 |+19 21 | 6.3 G6 
C 400%... 23189 3 38.2 |+68 21 | 9.2 | Mo 
847A....| 23230 3 38.4 |+42 16 | 3.9 | cF4 
BD +23°504..... 23246 3 38.5 |+24 5 | 8.9 Asn 
S4e5.... 2 23249 3 38.5 |-—I10 6 | 3.7 Ko 
BD +22°537..... 23289 3 39.0 |+22 58 | 9.2 F2 
BD = +23°508..... 23325 3 39.2 |+23 57 | 9.2 A6n 
ae arg ....: 23409 3 39.8 |+23 44 | 8.3 | Ain 
SRE 23413 3 39.8 |— 037 | 5.8 | Ks 
862A....| 23439 3 40.2 |+41 9 | 8.2 G7 
CNSE 5 Soca ah 3 40.2 |+41 9 | 8.8 K2 
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, Vis. Vis. Spec. 
Star HD a 1900 6 1900 * Sp. B M - 

S646. 23475 3go™4 1+65°13’| 4.7 | Mi c”00 | —1.5 |o"006 

BD +23°523..... 23489 349.5 |+23 57 | 7.0 Ain .04 2.0 | .oI0 

BD +23°524..... 23512 3 40.7 |+23 19 | 8.6 A2n .06 2.3 | .005 

8690D.. 23608 3 41.3 |+23 49 | 8. F3 .05 2.9 | .007 

869C....| 23607 3 41.4 |+23 50 | 8.1 F2 .05 1.7 | .005 

BD --23°535:.... 23609 3 41.4 |+23 25 | 8.0 F6 .05 3.4 | .O12 

TS 23614 341.4 |—12 25 | 4.6 | M2 .07 | —O.1 | .or! 

ADS 2706A....| 23627 341.5 |+24 21 | 8. Aan 03 2.2 | .006 

BD +24°566..... 23628 341.5 |+2417 | 7.3 Ain .05 2.1 | .009 

BD a ay eee 23032 341.5 |+23 30 | 6.8 Ain .03 2.0 | .or! 

BD + 23°539..... 23643 3.41.5 |+23 22 | 8.1 A3n .03 2.0 | .006 

BD +23°542.....| 23654 3.41.7 |+23 18 | 8.3 Ko 09 0.3 | .003 

87g... 23754 3 42-5 [-33 33. | 4-3 F3 .55 3.3 | .063 

BD SE ee 23763 342.6 |+24 2 | 6.6 Ain .05 1.8 | .o11 

ADS 2782A....| 23778 3 42.6 |+23 52 | 9.8t | F4 05 3.2 | .005 

BD +-21°530...... 24792 3 42.8 |+21 37 | 8.3 A6on .06 1.7 | .005 

ew Perset®. occa eve wea ces 3 43.0 |+38 41 |11.0f | Ags 02 I.0 | .oo1 

S360. : 23838 3 43.1 |+44 40 | 5.8 Go 04 1.5 | .O14 

BD +23°560..... 23872 343.3 |\t24 5] 8.1 Aan 05 2.3 | .067 

BD 23° 869% «5.5. 23886 3 43-5 |+23 57 | 7-9 A2n 04 2.1 | .007 

BD +22°570..... 23912 3 43.6 |+23 5 | 8.9 A7n 04 2.0 | .004 

SBE ....5 5 23940 3 43.9 |—30 28 | 5.6 Gs 24 1.3 | .o14 

BD +23°567..... 23948 344.0 |+24 3] 7.3 Ain 05 2.2 | .o10 

BD +23°565...... 23949 3 44.0 |+23 55 | 8.9 A2n oI 2.4 | .005 
C Lc re 24002 344.4 |+ 1 4 | 8.6 K3 67 6.6 | .o40 ¢ 

BD +23°570..... 24076 3 45.0 |+23 40 | 6.8 Ain 03 1.9 | .o10 

BD +24°584. 24132 345.5 | +24 13 | 9.2 A6on .05 2.1 | .004 

C a 24200 3 46.2 |+22 23 | 7.8 Gs 39 4.9 | .026 

C oC) eee 24238 3 46.4 |+60 53 | 7.8 Kr .48 5.7 | .038 

889..... 24240 3 46.4 |+48 21 | 5.9 K2 .06 0.2 | .007 

BD +24°589..... 24302 3 46.9 |+24 23 | 9.2 F5 08 3.3 | .007 

oo re 24357 3.47.4 |+17 2 | 6 Fr 15 2.§ | -0a0 

S98:..4. 24451 3 48.4 |+75 53 | 8.3. | K6 65 7-3 | .063 

897A....| 24480 3 48.6 |+60 49 | 5.3T | K4 02 | —0.4 | .007 

gooA....| 24546 3.49.2 |+50 24 | 6.0f | F4 16 2.9 | .024 

ADS 2849A....| 24550 349.2 |+ 454 | 7.6 Agn 04 I.3 | .005 

gorA....} 24555 349.3 |— 315 | 5.0 | G4 04 0.9 | .O15 

go1B 24554 349.3 |I— 315 | 6.3 Ain 04 2.0] .o14 

9082 55 <i 24740 3 51.0 |+22 11 | 5.8 F3 13 2.8 | .025 

5 ee 24834 3.54.8 |—13)53 | 6.7 M3 or | —o0.8 | .003 

BD +38°827..... 24843 3 51.9 1+38 33 | 6.4 Kr .06 0.3 | .006 

BD + 1°685..... 25001 353.2 | 110 | 7-6 Ki ol 0.4 | .003 

g14A....] 25007 3 53.3 |+80 25 | 5.6¢ | Fi* 02 3.4 | .036 

gI5A....] 25025 3 53.4 |—13 48 | 3.2 | Mo 13 | —0.4] .o19 

BD +53°722..... 25056 3 53.8 +53 35 | 7-4 | cG2 0.04 | —2.0 |o.0o1 
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Star HD a 1900 5 1900 Vis. Sp. m Vis. Spec. 
m M 7 

BD + 9°524..... 25102 3h54™2 |+10° 2’ | 6.4 F3 o”17 3.5 107026 
O10... 25165 3 54.8 |—12 51 | 5.9 K5 03 O.1 | .069 

C 540..... 25173 3 55-0 |+74 54 | 7-3 F's 34 3.8 | .020 
Q10..<.. 25202 355.0 |+17 55 | 6.3T | Agn .14 2:4 | JeL7 

ORT. skin 25230 355.3 I+t19 55 | 6.8 G4 0.08 r.2 | 0038 

“Cs | RR 25320 3 56.5 |+35 2 | 8.6 Ko 2.20 57 | «026 

ADS 2959A....| 25444 3 57-4 | +30 14 | 7.4f | Gs 0.20 4.5 | .026 
Q31..... 25457 3 57-5 |— 0°32] 5-4 8] . 29 3.8 | .048 

933A....| 25555 3 58.4 |+23 50 | 6.2f | Fat 02 2.9 | .022 

re ee 25570 3.58.5 ee 7 58.1 S65 F2 16 2.8 | .029 

O90 26.5. 25604 3 58.8 |+21 49 | 4.5 Ko oo 0.8} .o18 

937-.--- 25621 3 58.9 |+ 233 | 5.4 Is .19 3.2 | .036 

C CY ae 25665 3 59.2 |+69 17 | 8.1 K2 31 6.3 | .044 
O30. 3.545 25680 350.4 |+21 44 | 6.0 G1 22 5.1 | .066 

O49.....25|, 25723 250.7 1— 13 2 SSF Ko OI 0.6 | .o10 

0S ee 25867 4 0.8 |4+28 44 | 5.3 Fr .08 2.2 | 036 

BD = ee a it oe 25878 4 0.9 |+53 6] 7.1 |cGre* .OI1 | —3.0 | .oo1 
945A....| 25893 4 0.9 |+37 49 | 7.3T | Ka 29 5.5 | .044 

4026. ~ 259075 4 1.6 |+37 28 | 6.2 Ki 21 1.2 | .o10 

O50... 6.4 25998 4 1.9 |+37 47 | 5.6 F7 . 26 3.6 | .0o40 

ADS 29990A....} 26015 4 2.0 |+14 54 | 6.0of | Fs5 ie 2.9 | .024 
C ae 26018 4 2.1 |+76 2] 8.2 Ki as 5.9 | .035 
C RRM a cosa it cd waste teets 4 2.2 |—21 6]9.7 | Mo 79 8.1 | .048 
g51A....} 26038 4 2.3 |+17 4 | 6.2T| Ks5 .02 0.4 | .007 

BD 9S 167 «. 5.6; 26047 4 2.4 |+75 34 | 8.6 Fi .00 2.9 | .007 
O62. 33%.: 26162 4 3-3 |+10 21 | 5.7 Kr ee 0.4 009 

O58). cic un 26322 4 4.7 |+26 13 | 5.6 F3 05 2.9 | .029 

Nt: Ee 26367 4 5.1 |+85 17 | 6.7 F8 04 3 .020 

O00. 665 26409 4S. 31 F-tr 1520 G6 .O1 0:8 | sor 

961..... 26462 4 6.0 |+ 516 | 6.0of | F4 14 2.7 | .022 

CA, eee ge 26574 4 7.0|— 7 6] 4.1 Fr .08 2.1 | .040 

Sy Re 26630 4 7.6 |+48 9 | 4.6T | cG2 .03 | —2.0 | .005 

O08... ... 26659 4 8.0 |+83 6] 5.7 G4 52 1.0'| .O%1 

O70... 5. 26673 4 8.1 |+40 14 | 5.2Tt | cG3t .03 | —0.9 | .006 

971AB..| 26690 4 8.2 |+ 7 28 | 6.0f | Fo .00 2:6 | ,02% 

BD +27°649..... 26709 4 8.4 |+27 42 | 8.1 A8s 04 2.0 | .006 
972A....| 26722 4 8.5 I+ 9 1 |5.1f | G5 04 0.0 | .O10 

C oo: Re tes ier Pree 4 8.6 |+22 6 | 8.9 A8s 54 3.0 | 007 
ks 26755 4 8.8 7 3g || 8.8 K2 05 0.6 | .009 

Ci eae 26836 4 9.6 |+8o0 35 | 5.6 Go .02 ° 00g 

ADS 3082AB..| 26842 4 9.6 |+31 27 | 8.1t | Go * 3.9 | .o14 
978A....| 26846 4 9.6 |—10 30 | 5.1 K2 .16 0:4 | <O8 

O80... 26911 410.1 [+15 9 | 6.4 F2 0:32 2.7 | .o18 

984A....} 26965 410.7 |— 7409 | 4.5 Ko 4.08 6.0 | .200 

RN Perea oon iets 410.8 |— 7 49 |11.3 Mse 4.08 12.7 |0.191 
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CATALOGU E—Continued 
































Star HD a 1g00 6 1900 = Sp. m Vis. Spec. 
m M © 

988..... 27022 4%11™3 |+64°54’ | 5.4 G3 002 0.9 |jo"or3 

C Cy Cee 27130 4 11.9 |+16 42 | 8.6f | G5 II 4.7 | -O8F 
ns) ee 27176 412.5 |+21 20 | 5.6 A7n II 2.1 | .020 

BD EOP OOBia sc 5 i Ppraieses nese 412.7 |+15 51 | 9.2 K4 10 6.7 | .032 
OG4es« o. 27245 4 13.1 |+60 30 | 5.7 Mo .12 | —0.4 | .006 

BD —14°866.....] 27325 413.7 1-14 53 | 6.9 Ce Eh. eee 0.3 | .005 
999...--| 27348 413.9 |+34 20 | 5.1 Go 03 0.6 | .013 

BD +23°675.....| 27370 4 14.1 |+23 21 | 7.5 Gs 12 1.7 | .co7 
1000..... 27371 414.1 |+15 23 | 4.2fT | Ko 12 0.6 | .o19 

1002A... 27382 & te 2: ae FS ot Ki og 0.5 | .o12 

ADS Z535A....| 27383 414.2 |}+1617 | 7.1f | F6 II 3.8 | .022 
1004.... 27397 414.3 |+13 48 | 6.1f | Aon 12 2.4 | .o18 

BD +18°623..... 27406 414.4 |+t19 © | 7.7 F8 13 4.0 | .018 
BD +18°624..... 27429 414.6 |+18 29 | 6.5f | F2 12 3.0 | .020 
1007...<.:|) 27456 414.9 |+14 51 | 5.8f | Azn 12 1.8 | .o16 

BD = +13°665..... 27483 4.15.2 |+13 38 | 6.8t | Fal 09 3.0 | .017 
1008,.... 27497 415.4 |+ 5 54 | 5-9 30 05 0.7 | .009 

TOOO. 6.0 27518 415.5 |—25 16 | 6.9 K5 .02 0.0 | .004 

BD +20°740..... 27524 415.6 |+20 49 | 6.9 F2 .09 3-4 | .020 
C Cy eee ee 415.7 |+18 11 | 6.7 Fs 42 3.1 | .o19 
IOEZ...:.| 27628 4.16.4 |+13 50 | 6.1f | Ags 132 2.0 }| .O15 

1ro14A....| 27639 416.5 |+20 35 | 6.8f | Mo .o1 | —0.3 | .004 

10o15A....| 27638 416.5 |+25 24 | 5.4 Aon .O4 2.1 | .022 

TORS eed lest oa xe 416.5 |+25 24 | 8.3 F8 04 3.1 | .009 

ADS 3169A....| 27691 417.1 |+14 49 | 7.6T | F8 eS 3:7 | 687 
ADS P| ee oer 417.1 |+14 49 | 8.7 Gi II 4.4 | .014 
IORS <5-< <\ 27697 417.2 |+17 18 | 3.9 G8 12 0.6 | .022 

ADS 3159AB..| 27710 417.4 |—25 58 | 6.6f | Fa °7 3.2 | .021 
1018..... 27749 417.7 |+16 33 | 6.0f | A7s II 2.0] .o16 

( 580s. e+ 27757 417.8 |+77 24 | 7.8 Fo 24 4.5 | .022 
1021A....| 27786 4 18.1 |+33 44 | 5.9 F5 05 2.8] .024 

LORE ns <5 27819 418.3 |+17 13 | 5.1f | Aon 12 2.1 | .025 

BD +16°591..... 27848 4 18.6 |+16 50 | 7.8 F3 Io 3.8 | .o16 
C i. Sa 27850 4 18.7 |+16 39 | 8.0 Fo 13 4.4 | .o19 
1625)... 27901 4 19.1 |+18 49 | 6.0 Agn 12 2.5 | .020 

1026(A)..] 27934 419.4 |+22 414.4 Asn II 2.0 | .033 

1027(B)..| 27946 419.5 |+21 58 | 5.4 Asn 13 2.0 | .021 

1029A....| 27962 419.7 |+17 42 | 4.2 A4s II 1.2 | .025 

10307 5.355. 27971 419.7 |+31 13 | 5-3 G6 14 0.9 | .013 

Ce 27991 419.9 |+15 43 | 6.4 F5 II 3.0 | .021 

ADS 3210A....| 27989 4 20.0 |+18 38 | 8.2f | Gs 12 4.8 | .021 
C ere 28005 4 20.1 |+46 38 | 6.7 G2 32 4.1 | .030 
1034....-.; 28024 4 20.3 |+22 35 | 4.0f | Agn 12 2.0 | .026 

BD +21°644..... 28033 4 20.4 |+21 14 | 7.5 Fo fe) 3.4] .O15 
C BOG. is 28034 4 20.4 |+15 18 | 7.4 F7 0.12 3.8 |o.019 
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Star HD a 1900 5 1900 sie Sp. m 7 a 
1034A....] 28052 45206 |+15°23' | 5.1 Azn|| | o”12 2.0 |o%024 

BD + 4°690..... 28069 420.7 |+ 454 | 7.2 F7 09 3.6] .o19 
BD +16°601..... 280909 4 20.9 |+16 31 | 8.0 G4 .10 4:7 022 
T0280. 6.05. 28100 4 21.0 |+14 29 | 4.9 Go .O4 0.0 O10 

1037A....| 28139 4 21.2 |+18 54 | 7.7 F5 .16 Fu O14 

BD +15°627..... 28205 4 21.9 |+15 22 | 8.0 F8 .10 s2)| or 
TO40...... 28226 4 22.1 |+21 24 | 5.7 A8n 12 2:0 | 01s 

oy BBB oy hc a (ae 4 22.1 |+14 12 } 9.6 K4 .07 6.6 | .025 
ADS 3243A....] 28271 4 22.5 |+30 9 | 6.3 F4 .03 2.0 | .022 
leg? 3.655 28292 4 22.7 |+16 8 | 5.3 K1 .O2 O.§ | O11 

BAS dou 28204 4 22.7 |+14 31 | 6.3f | Agn -Et 2.41 sO8F 

IOMA:. 55.0% 28305 4 22.8 |+18 58 | 3.6 G7 .12 0.7 | .026 

1045(B)..| 28307 4 23.0 I+15 44 | 4.3f | G8 1 1.0 | .022 

1046(A)..} 28319 4 23.0 |+15 39 | 4.3f | A7s|| a r.t | 023 

BD +16°606..... 28344 4:23. 0 ery 33> i950 G1 ity 4.0] .oI19 
co! ly areas 28355 4 23.2 |+12 50 | 5.1 Aon ei rf | .oa8 

ADS 3248A....| 28363 4 23.3 |+15 57 | 7.0f | F8 a i: 3.7 | .022 
BD +13°688.....} 28424 4 23.9 |+13 41 | 7.8 Go 16 0.6 | .004 
BD FIO 73t. ..». 28483 4 24.4 |+19 37 | 7.2 F5 .08 2:5 | .0r8 
1o51A....| 28485 4 24.4 |+15 25 | 6.3f | A6n ee 2:2 | .oIs 

1054....:| 26827 4 24.8 |+15 59 | 5.4f | A8nl| “52 r:Q.| :020 

TORS... 28546 4 24.9 |+15 28 | 5.5 Fr Bp 2.3\| 092 

EOsO... 2. 28556 4 25.0 |+13 30 | 5.5 Fr II 2.3 | 1023 

BD +15°640..... 28568 4 25.1 |+15 56 | 6.7 Fi Il 3.1) .0t6 
BD +209°716..... 28592 4 25.3 |+29 41 | 8.4 Aon 05 1.3 | .004 
“2 ¢ See 28595 4 25.4 |+14 53 | 6.6 M3 .07 | —0.6 | .004 

BD +10°588..... 28608 4 25.5 |+10 32 | 7.1 F7 .12 3.4] .018 
TOSS. =... 28677 4 26.1 |+15 38 | 6.3f | Agn a 2.3 | ,or6 

[On0...... 28693 4 20.3 |+42 49 | 6.8 A8s .08 1.8 | .o10 

IOOI..... 28704 4 26.4 |+42 51 | 6.1 Fr OI 2.3) | O17 

BD + 5°674..... 28736 4 26.7 |+ 5 11 | 6.4 F4 .08 3:6 1 .027 
FOOT... 6s. 28740 4 26.8 |j— 016 | 5.0 K4 .00 | —0.2 | .009 

BD Sat Ck) er 28805 4 27.3 |+15 36 | 8.5 Go 12 69: )) 2083 
20C GeO estek am ere 4 27.9 |+55 13 | 8.0 K4 64 6.7 055 
Bee SA eh ee een 4 28.2 |+14 57 | 8.4 K2 fe) 6.0 | .033 
1067..... 28g10 4 28.2 |+14 38 | 5.3t | Asnl| 10 1.9 | .021 

BD  +12°608..... 28011 4 28.2 |+13 2 | 6.7 5 II 3 022 
BD a hk (ra er 4 28.6 |+14 46 | 8.6 K5 .07 Q.2 | ‘oa 
Cc Ss. sid 29038 4 290.2 |+16 47 | 7.7t | K4 Be 0.8 | .004 
0 Is 29004 420.4 |- 8 26 | 5.4 M3 04 | —-O.7 | .c00 

toy i 29065 429.4 |— O11 | 5.5 Ks 12 0.1 | .008 

TOG 35665: 29085 4 29.6 |—29 58 | 4.6 G6 .29 6.9: | 2089 

C 504. .... 2329079 4 29.8 |+52 42 | 8.5 | M1 53 8.8 | .115 
eo? are 29004 429.8 |+41 4 | 4.8t |cGat 02 | —1.3 | .006 

BD = +109°740..... 29103 4 29.8 |+19 46 | 7.2 F8 0.03 3.7 |0.020 
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CATALOGUE—Continued 

Star HD a 1900 5 1900 ~_ Sp. m = _ 
1077A....| 29139 4>30™2 |+16°18’ | 1.1 K5 0” 20 0.0 |o"o060 

C SOG «aa 29169 4 30.5 I+23 9 | 6.0 F2 i i 3-4 | .030 
BD +15°656..... 29225 4 31.0 |+15 40 | 6.7 F5 .08 3.3 | .oa% 
ADS 3338A 29235 431.1 |+41 55 | 7.6f | K2 .06 0.9 | .005 
BD +14°728..... 29310 4 31.9 |+14 57 | 7.8 Go 259 3.8 | .o16 
1082A....] 29317 4 32.0 |+52 53 | 5.6f | G6 .02 0.2 | .008 

1083A 29316 4 32.0 |+53 17 | 5.7f | Asn a 2.2 | .020 

ADS 3353A 29364 4 32.3 |+26 44 | 7.2t |] F3 06 3.2 | .6%6 
ADS aCe) a eee ee 4 32.3 |+26 44 | 7.2 Fo 06 3.3.1 O87 
Ore 290375 4 32.4 I+15 50 | 5.8 Asn 09 2.2 | .o19 

1087..... 29388 4 32.6 |+12 19 | 4.9f | Agn!| | .10 1.8 | .024 

BD +66°343..... 29400 4 32.8 |+66 32 | 8.5 Gs 38 4.8 | .018 
1089(B)..| 20479 4 33-4 |+15 36 | 5.2 Ass .07 1.8 | .021 

1090(A)..} 29488 4 33.6 |+15 43 | 5.3f | Asnl| 08 2.0] .022 

TOOR. 23 29503 4 33-6 ]—14 30 | 4 3t | K3 18 1.0 | .022 

ov Ye 29409 4 33-7 740 | 5.9f | A7s .08 2.0] .o17 

TOOSs 6: 20573 4 34.2 |—12 19 | 5.0 A4qs .05 1.5 | .020 

BD +30°704..... 29581 4 34.4 |+30 7 | 8.1 Fs .05 3.4 | .Or1 
C BORio es 29587 4 34-5 |+41 56 | 7.3 G2 69 4.5 | .027 
TOGO. 6 «5-2 20613 4 34-7 |—14 33 | 5.6 Kr .19 2.2] .021 

TIOGi a ss 29678 4 35.4 75 40 | 6.3f | A6n .14 1.9 | .O13 

MO6.\.«s.; 29737 4 360.0 |—24 41 | 5.9f | G6 oF 1.0 | .o10 

TIO os 0:05 20755 4 36.1 |—I19 52 | 4.5 M4 .09 | —C.1I | .o12 

PEO ics -se2 29859 4 37-2 |+23 54 | 6.2 F6 .03 3.2 | .025 

BD +15°670..... 29884 4 37-4 |+15 18 | 8.1 Asn .03 1.5 | .005 
1112(B)..| 30020 4 38.8 |— 859 | 7.0 F3 04 2.4 | .o12 

1113(A)..| 30021 4 38.8 |— 859 | 7.0f | G6 .O4 0.8 | .006 

TERS ex's 30034 4 38.9 |+10 58 | 5. A6os .10 1.9 | .020 

ADS 3417A 30101 4390.5 I+ 5 6]|9.0f | G7 16 5-5 | .020 
ADS RATE os Bed 5 ae Beles 4390.5 |+ 5 6] 9.0 Ki .13 5.8 | .023 
oi: 30197 4 40.4 |+18 33 | 6.1 K4 .09 0.2 | .007 

oy) See 30210 440.5 |+11 31 | 5.7f | Azs .07 1.7 | .016 

BD + 8°750..... 30311 4 41.3 |+ 850 | 7.2 F8 31 3.8] .021 
BPI asus 30338 441.6 |+81 21] 5.3 K4 .03 0.3 | .o10 

5. . ae 30442 4 42.7 |+63 20] 5.8 | M2 .I1r | —o.1 | .007 

$920..... 30454 4 42.8 |+31 16 | 5.8 Ki II 0.7 | .o10 

vic) eee 30455 442.8 |+18 33 | 7.1f | Gr .44 4.6 | .032 

1833. .... 30495 443-1 [17 7 | 5.0 G1 .22 4.4 | .057 

tt er 30504 4 43.2 |+3719 | 5.1 | K4 05 0.4] .orr 

o> eee 30557 4 43.6 |+48 34 | 5.8 Ko .06 0.9 | .o10 

BD +15°686..... 30580 4 43.8 |+15 43 | 7.9 Fo .10 4.0 | .017 
E19G..6i5 30005 444.0 I+15 44 | 6.3 K3 .02 | —0.3 | .005 

Op i) Se 30006 4 44.0 |—16 30 | 6.0 Fo .05 3.8 | 032 

C 2, ene 30604 4 44.1 |+70 28 | 8.6 G1 .28 4.2 | .013 
C 619.:... 30049 444.4 |+45 41 | 7.1 Fo 0.68 3.6 10.020 
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CATALOGUE—Continued 

Star HD sive 
m 

TIAOs 06s 30652 4°44™4 ae 

BD +15° 692..... 30738 4 45.1 7.3 
Ut Cae 30780 445.5 5.6T 
i GS as 5 30812 445.7 7.4 
3475AB 30810 445.7 i 
BIAS 304: 30814 445.7 ee: 
EIAG <050:3 30834 445.9 ene. 
3483A....| 30869 4 40.2 6.8t 
1149..... 30959 4 46.9 5.2 

BD +41°1!002..... 31085 4 47.8 8.0 
FPGA. 31109 4 48.0 4.4 
v6 ee 31139 22 ay) 
3514A....] 31208 8 7.9 
ARMED i. ciate avo icons 8 8.2 

BD +10° 811..... 31236 0 0.2 
TPO? .. 3): 31296 49.4 5.5 
DEON ieee: 31312 49.6 6.2 
Cy 31398 50.5 2.9 
EBOO.!. 5s 515 31414 50.6 5.8 
I169A....]| 31421 50.7 4.3 
EEGOR Ss5.; 31444 8 5.8 

C OA cic. as 31501 3 8.0 
fo 5 Ue 31517 .4 6.6 
BUGA. 8 5. 31539 6 ay 4 
I175A....] 31553 33 6.0 
BEG 0. ok, 31579 4 51.8 6.4 
7 =) | e| (A  e 45208 8.9 
Gs ee 31675 4 52.7 6.3 
EEO? soc a! 31767 453-4 4-7 
1182A....] 31761 4.53.4 6.0 
SIS3) 55 os 31780 4 53:5 6.7 
3593A....| 31706 4 53-6 9.5T 
Cee 31845 4 54.0 6.7 
2451A....| 31865 4 54.2 8.6 
2451B 31864 4 54.2 8.6 
1185A....] 31910 454.5 4.2 
1186A....] 31925 4 54.5 5.77 
1187A* 31964 4 54.8 3.3T 

if es ara 32008 455.1 ee 
TIOO. .... 32068 4.5555 4.4T 

Mota tre £555 8.5 

rte 455-9 6.5 

4 57-5 6.4 

Heroine 4 58.1 5.0 

Risen 4 58.5 5.8 


| 
° 
nan > 


° 


ae 











Vis. 
M 


wWONnWW 
a : 


“I 


° 


NS 
VI 


ome) 
Wo 


Hes ON mMwwnnd 


af O° 


o 


wnun 


OPhWNO 





Spec. 


o" 110 
.O19 
.0O22 
004 
.O160 


O10 
.OI! 
.020 
.007 
.008 


033 


.030 
.027 
.O2I 


.022 
O10 
.018 


.005 
.032 
.O10 
044 
004 


.O17 
2EES 
.000 
O14 
0.009 
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Star HD a 1900 6 1900 Ves. Sp. “ Vis. Spec. 
m M ca 
1202A....] 32537 4%58™8 |+51°28' | 5.0 F3 0” 18 2.5 |0°032 
C OG Ais oo 32715 5 0.0 |+64 48 | 6.4 F3 .19 3.4.| .045 
E2EOs 5... 32890 & §.2 [26.275 S69 K2 .O7 0.8 | .o10 
eo) ee 32887 5 1.2 |—22 30 | 3.3 K5 .O7 0:3 | .025 
1212AB..| 32923 5 1.5 |+18 31 | 5.77 | Gt Si 4.0 | .046 
BD: 42 1886s... cleishede ats 5 1.7 |+42 27 | 9.2 | M6 .05 | —0.2 | .oor 
EAU scsi 33021 5 2.2 |[+ 9 21 | 6.3 G2 38 2.6 |. 1048 
1219A... 33054 5 2.4 |+ 8 22] 6.7f | Fat .07 2.6 | .o15 
, F290): 33111 5 2.9 |— § 13 | 2-9 A2n aE As .c63 
oY) ae 33121 5 2.9 |+19 44 | 6.6 G4 .02 0.7 | .007 
1222 <4). 33167 5 3.3 |+46 50 | 5.6 F3 PY 2.8 | .037 
ADS 3730A... 33204 Ss 3.5 i427 $s | 6. Fo Ol 2.5 | .020 
’ 122 33256 5 3.8 |— 435 | 5-2 Fr 04 3.1 | .038 
$2905 5:3 33254 § 3.5.1 0 42-154 Ags .O7 8 O19 
cy ae 33276 5 4.0 |+15 28 | 4.9 Fo OI 1.6 | .022 
\ eee 33473 5 5.3 |—4I 21 | 6.6 G2 30 4.0 | .030 
1234 33554 5 5-9 |+15 55 | 5-4 | Ks .00 0.5 | .o10 
1235A....| 33564 & 6s Fee 2 ss2 F4 mY, 3.3 | .042 
BD +37 10pt..... 33032 5 6.5 |+37 14 | 6.5 F6 22 4.4 | .038 
ey ae 33064 5 6.7 |—11 58 | 5.9 | M6 .05 | —0.8 | .005 
C G7Ais . 33725 s 7.4 |l— 9 13 | 8-0 Kr 57 5-9 | .038 
1240A... 33856 5 8.1 |+ 245 | 4.0f | K3 02 | —0.3 | .009 
BD +60° 870.....] 33924 5 8.6 |+60 3 | 7.2 F3 14 3.2) .16 
1244A....] 33959 5 8.9 |+32 34 | 5.4¢ | A7zs 02 1.4 | .o16 
77, | Ream) Se eRe gas 5 8.9 |+32 34 | 8.4T | F4 02 3.5 | -O10 
1246A... 34029 5 9.3 |+45 54 | 0.7 G1 44 0.1 | .076 
1247....-| 34043 5S @.4 S28 Bs K4 02 0.1 | .007 
ADS 3835A... 34052 5 9.4 |+29 21 | 9.0 G3 05 3.6 | .008 
Comp. CSAC 34 eae 5 10.0 |+45 44 |10.5 M2 44 9.5 | .063 
1255 34255 5 11.0 |+62 33 | 5.9 |cK4 03 | —1.5 | .003 
1256.....| 34269 S2I +42 41 | 5.9 M4 .05 | —0.6 | .005 
ADS 3866A....] 34335 511.5 |+20 1] 7.5¢ | Fol .08 3.5 | .o16 
. 1258A... 34334 5 11.6 |+33 16 | 5.1f | K3 19 o.4 | .Oorr 
1250A... 34411 5 12.r |+40 1 | 4.8 Go 84 4.4 | .083 
BEY +a W0SAs 5 yc ole eae e ede 5 12.8 |+41 8 | 8.6 Me pease 0.4 | .002 
ee 34538 org. b J— 13: 38" | S-7 Go .05 2.3 | .O2E 
1264... 34531 5 13.1 |+78 13 | 6.8 F4 .08 2.5 | .o14 
1266... 2... 34559 5 43.3. 14a 0 | 5-3 G5 .09 0.9 | .o14 
1267A....| 34579 5 13.3 |+20 2 | 6.2 G8 05 0.8 | .008 
oy (> aera 34042 5 13.90 |—35 © | 4.9 Ko . 36 2.3 | .030 
, ic .) 34658 5 14.0 |+ 2 30 | 5.4 F3 .06 2.3) C83 
Tyo Capea 34053 5 14.0 |+77 53 | 6.5 \4n .02 8 | .o1! 
ADS 3900A....| 34673 5 14.% |— 311 | 7-9 K5 92 6.8 | .0o60 
BD —14°1094..... 34790 5 14.9 |—14 52 | 8.2 |. a) Cae 3.4] .OIr 
nia e 5 16.8 |+ 3 28 | 7.7 M1 c.oI 0.1 10.003 
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CATALOGUE—Continued 
Vis. Vis. Spec 
Star HD a 1900 6 1900 vi Sp. Mm M 
1290A....| 35162 shr7™7 |—24°52’ | 5.4 G2 0"03 1.2 jo“o14 
1292A....| 35186 5 27.8 i+-37 88 | §.2 Ks 03 0.3 | .o10 
1294A....] 352096 § 18.6 |+17 17 | 5.1 F8 24 229" | One 
1200; «... 35309 5 19.1 |— 7 54 | 4.2 Go 04 0.7 | .020 
1400;...<.: 35410 5 19.4 |— © 59 | 5.2 Ko sP9 0.8 | .013 
RZO0: <3: 35583 5 20.7 |+62 59 | 5.8 Mr .00 | —0.4 | .006 
BD -+209° 897..... 35001 5 20.8 |+29 50 | 8.0 | Mo -02 | —2.5 | .oo1 
ey) are 35620 5 21.0 (+34 23 | §:3 K5 .06 0.4 | .o10 
1316A....] 35736 § 21.7 |—-19 47 | 5.8 F4 .03 2.9 | 024 
C 603... 35783 5 22.2 |+78 18 | 7.7 F3 . 26 20) ) OES 
1 ae 35850 5 22.4 |—I1 59 | 6.4 F7 .06 3.4 | .025 
ADS 4cg9A....| 35961 5 23.3 |+54 35 | 7.6 G1 .42 4.7 | .026 
ADS BORE TAs aie, «see § 23.3 |+54 35 | 9-7 K3 41 6.1 | .o19 
BD +20° gog..... 35984 5 23.4 |+29 7 | 6.2 F2 06 .7 | .020 
C G00... +. 36003 5 23.5 |— 3 34 8 K6 84 7.4. | .083 
ADS 4086A....| 36044 5 23.8 |+29 29 | 7.2 G6 .02 1.2 | .006 
1323A....] 36079 5 24.0 |—20 50 | 3.0 G1 09 5 032 
1304 ..5 5 36066 5 24.0 I+57 9 | 6.5 F7 . 26 2% | 027 
1327A....| 36167 524.7 |= 110 | 5.0 Mo ,03.| 0.1 | .ote 
BD +29° 921..... 36281 5 25.5 |+29 22 | 8.6 G8 03 4.8 | .017 
BD +29° 923..... 36335 5 25.9 |I+29 71] 7.8 A7s .06 2.6 | .009 
7 36384 5 26.3 +74 50 | 6.4 Mo .02 ©.F | 00s 
Oo ae 36389 5 26.3 |+18 31 | 4.7 M2 0.01 | —3.2 | .003 
C ee 36395 5 26.4 |— 342 | 8.1 M3 2:22 10.1 | .25% 
C 900... 25.3 36443 5 206.6 Ito 2] 8.4 G5 0.52 5.2: |) .023 
1347A....] 36673 5 28.3 |—-17 54 | 2.7. | cF3 .00 | —0.9 |} .o19 
1348.5... 36678 5 28.4 |+54 22 | 6.0 | Mo .O1 | —0.1 | .006 
oo eee 36719 5 28.7 |+47 39 | 6.0 Fo .03 2.3 | .o18 
5300... < 36905 5 29.9 |+85 9 | 6.4 | Mo 02 ©.1 | .005 
BD +43°1315..... 360947 5 30.1 |4+44 1 | 7.4 Go .O1 Eid | 2605 
C BOO 5-0... 37008 5 30.4 |+51 23 | 7.9 K2 56 §.6'| .035 
ADS 4200A....| 37013 5 30.4 |+21 56 | 7.2¢ | F7 .06 3.6 | .o19 
ADS NMNID oo. 55-1 tS ogiate apo a 5 30.4 |+21 56 | 7.7 F6 .09 3.6 | .o15 
R367... 37070 5 30.7 |+56 18 | 7.2T | Fs .14 2.9 | .O14 
1368A....| 37077 5 30.7 |— 455 | 5.3 | Ags .O1 1.5 | .017 
$398) 5 oc 37160 5 31.4 |+ 9 14 | 4.4 G6 32 2.5} .042 
1378AB..| 37269 5 32.2 |+30 26 | 6.1f | Fo .02 4.3 1 027 
BD +42°1362..... 37283 5 32.3 |+42 37 | 7.4 K4 .O4 0.1 | .003 
Sa ee 37289 5 32.4 |+65 39 | 5.8 | Ks .02 0.5 | .009 
oe 37394 5 33-2 I+53 26 | 6.4 Ki 51 5.6 | .069 
C 714..... 37393 5 33-3 |+74 34] 7-3 | G2 .24 4.5 | .027 
T2060... 37495 5 33.8 |—28 45 | 5.3 F4 .06 2.4 | .026 
eee 37601 5 34-5 |+56 32 | 6.2 Go .O4 2.3 | .Or7 
BD +85° 81..... 37599 5 34.6 |+85 16 | 7.6 Ki .O1 0.3 | .003 
ADS 42560A....| 37603 5 34.6 |+15 18 | 6.7 Fo 0.02 1.6 |o.o10 
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: Vis. s Vis. Spec. 
Star HD a 1900 5 1900 pa Sp. m M * 

ee 37638 5"34™q |+61°26' | 6.4 Gs 0”00 0.8 |o%008 

BD +44°1270..... 37730 5 35:7 [4440 | 7-7 Asn 02 1.8 | .007 
ae a ee Rea 5 30.3 1+43 27 | 9.2 | M1 .00 | —0.6 | .oo1 
BD = +43°1338..... 37937 5 37-0 |+43 31 | 7.7 | Ki .03 1.0 | .005 
1400..... 37981 5 37-3 |+14 8 | 6.9 Ki .O4 2.0 | .o10 

1407 37984 5 37-3 |+ 1 26 | 5.2 Ki .06 0.2 | .o10 

Cc 7? eae 38014 5 37-5 I+ 2 39 | 8.8 K4 55 6.2 | .030 
BD +42°1387..... 38130 5 38.4 |+42 49 | 8.0 K4 .O1 0.1 | .003 
1415A....| 38182 5 38.8 |+15 1 | 7.5 | Go .02 0.4 | .004 

C 725.--.- 38230 5 39.2 |+37 15 | 7.3 | Kt 71 5.4 | .042 
1419(B)..| 38392 § 40.3 |—22 27 | 6.4 K6 46 6.8 | .120 

1420(A)..| 38393 5 40.3 |—22 29 | 3.8 F6 .46 3.8 | .100 

FAQA. is os 38558 § 41.6 |+17 41 | 5.5 F4 OI 1.7 | .017 

1425A....] 38584 5 41.8 |+24 39 | 7.2 K4 .03 | —O.3 | .003 

1426 38604 5 41.9 |+39 30 | 6.9 Gi .02 1.4 | .008 

1427A....} 38618 5 42.0 |+56 53 | 6. Aeon OI 1.9 | .O13 

1429A....| 38656 5 42.2 |+39 9 | 4.6 Gs 04 0.6 | .o16 

BD +29°1004..... 38688 5 42.5 |+29 43 | 8.2 F4 .03 2.5 | .007 
1433AB..] 38710 5 42.6 I+ 6 25 | 6.0f | Asn 02 1.6 | .013 

BD +29°1009..... 38749 5 42.9 |+29 41 | 7.8 Aos .02 1.0 | .004 
DARE ccc 38751 5 42.9 |-+24 32 | 5.0 K3 04 0.5 | .013 

FARO S05 <3 38827 5.43.4 |—27 10 | 7.2 F7 .03 3.4 | .O17 

TA30..:.. 38044 5 44.2 1+3717 | 5.0 | Mr 05 ©.1 | .o10 

BD +27° 887..... 38998 5 44.5 |+27 39 | 7.7. | M5 .05 0.1 | .003 
14g@l..... 39007 5 44.5 |t+ 950 | 5.9 | G3 .O1 0.9 | .o10 

1442A....| 39003 5 44.6 |+39 7 | 4.2 Kr OI 0.6] .o19 

TAL: 5 a.< 3 39004 5 44.7 |+27 56 | 5.6 G7 OI 0.2 | .008 

EAMES ous 39019 5 44.8 |+14 17 | 5.7 Go 04 0.6 | .o10 

1447A....] 39070 § 45.1 |—14 31 | 5.6 G6 .05 0.9 | .OII 

1450 39099 5 45.2 i+14 1 | 6.8 Ko .02 ©.9 | .007 

ADS 4442A....| 39169 5 45.6 |— 1 27 | 8.of | Ko .03 2.1 | .007 
PECRSIOR 39 Re: ois Bes wate eves 5 45-7 |+32 31 | 9.7 M1 .o1 | —0.4 | .0O1 
1456..... 39304 5 47.0 |—20 53 | 3.9 | G7 70} 3.4] .079 

1458A....] 39400 § 47.2 |+ 150 | 5.0 |cK2 .O1 | —1.§ | .005 

1459...-. 39425 5 47.4 |-35 48 | 3.2 | Kr .40 0.8 | .033 

TAGE css 39587 5 48.5 |+20 15 | 4.6 Fo 43 4.0 | .076 

1408A....] 39801 5 49.8 I+ 723 |} 0.9 | M2 .03 | —4.0 | .o10 

BAJO: 5.3 39853 § 50.1 |—11r 48 | 5.8 K4 .06 | —0.4 | .006 

BD +8r1° 201..... 39861 5 50.2 |+81 31 | 8.9 G5 .38 4.0] .o10 
ADS 4519A....} 39881 5 50.3 |+13 56 | 6.5 Go 63 4.6 | .042 
BD +26°1011..... 40002 5 51.1 |+26 51 | 8.0 K2 OI 0.4 | .003 
iy Sree 40035 § 51.3 |+5417 | 3.9 G6 15 0.8 | .024 

14762. ... 40136 § 51.9 |—-14 11 | 3.8 F2 -14 2.8 | .063 

1478A....| 40183 5 52.2 |+44 56 | 2.8f | Aan|| 05 1.8 | .063 

FAs 5 40239 5 52.5 I+45 56 | 4.6 M3 0.01 | —1.3 |0.007 
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CATALOGUE—Continued 
Star HD a 1900 6 1900 Vin. Sp. B Vis. Spec. 
m M ta 

1570A 43232 6610™o |— 6°15’ | 4.1 K2 o”02 | —o0.4 |o"013 

Ct. oe 43244 6 10.1 |+46 27 | 6.5 Aant 05 2.4] .o15 

BD +28°1062.....| 43246 6 10.1 |+28 54 | 7.3 Fo .O4 2.1 | .00g 
7. 43201 6 10.2 |-+-24 o | 6.1 G5 .03 1.0 | .o10 

Cc 2 ened | aeee ea 610.5 |+25 15 | 9.0 Ko .48 7.0 | .040 
iy? ae 43318 610.5 |— 0 28 | §.7 F6 26 2.6 | .024 

1576 43380 6 10.8 |+46 24 | 6.5 K2 a 0.7 | .007 

1577 433806 6 10.8 |+12 18 | 5.1 F5 21 3.4 | .046 

1582 43587 612.0 |+ 5 8] 5.8 Fo 28 2.9 | eas 

1583. 43024 612.1 |+27 15 | 6.7 Ko .08 0.7 | .006 

BD —15°1328.... 43670 612.3 |-15 6 | 7.9 K3 Son F 0.7 | .004 
1584.....| 43740 6 12.8 |+23 39 | 6.6 G3 .02 o.2 | .005 

reSe... 43749 612.9 |+61 48 | 7.2 F2 .10 3.2 1 2,686 

ISOF......<| 43827 6 13.2 |—16 47 | 5.3 K2 .02 0.2 | .o10 

ESO. «<0 43905 6 13.6 |+53 30 | 5.7T | F4 10 2.5 | .023 

1595 43093 614.1 |— 9 21 | 5.7 Go .O4 0.6 O10 

REOO.. «3: 44033 6 14.4 |+14 42 | 6.0 Mo .02 0.0 | .006 

1599 44131 615.0 |— 254 | 5.2 M1 .O1 | —0.1 | .009 

BGC 33190A.. 44213 615.5 I+ 5 47 | 8.1 1 eee —O.I | .002 
BGC 3319B. 44214 615.5 I+ 5 47 |10.0 PAD Pore nce: 2.3 | .063 
BD +22°1294.... 44252 615.7 |+22 57 | 8.1 F4 .02 2.6 | .008 
1604A... 44478 6 16.9 |-+22 34 | 3.2 M3 .13 | —0.6 | .017 

>, ee 44537 617.2 |+49 20 | 5.4f | Mo .o1 | —2.1 | .003 

1608A... 44708 6 18.1 |-+58 28 | 5.5 <5 OI 0.0 | .0c8 

1611A... 44769 618.5 |+ 439 | 4-5 Aon OI 1.6 | .026 

1611B....| 44770 6 18.5 I+ 439 | 6.5 F4 Ol 4.2 | .082 

1612.....| 44780 618.6 |+25 6 | 6.6 Go .02 0.6 | .006 

1614.....] 44951 619.5 |—II 29 | 5 K3 .07 0.3 | .o10 

3 ae 44974 619.7 |-r21 42 | 6.6 G6 .02 0.7 | .007 

CS 45018 619.9 |—25 31 | 5.7 K5 .03 | —0.4 | .006 

Cc 799....-] 45289 6 21.4 |—42 49 | 6.8 G4 95 5.1 | .046 
BD +209°1231.... 45336 6 21.7 |+29 19 | 7.6 K5 OI 0.0 | .003 
1623A... 45352 6 21.8 |+20 51 | 6.6 K2 .06 0.7 | .007 

C 8or.....| 45301 6 22.0 |+36 33 | 7-1 Go 39 4.9 | .036 
1626; <..... 45410 6 22.1 |+ 0 22 | 5.3 | cKo .OF | —1.4 | .005 

1627.....| 45410 6 22.1 |-+58 14 | 6.0 G8 By 2.5 | .620 

1628..... 45415 6 22.1 |+ 258 | 5.8 Go 05 0.3 | .008 

1630..... 45433 6 22.1 |— 013 | 5.8 K5 OI 0.2 | .008 

1632.....] 45466 6 22.6 |+46 45 | 6.0 K4 OI 0.4 | .008 

C SRE tee ees 6 22.9 |+27 5 | 8.3 K4 .50 6.6 | .046 
BD +209°1248..... 45784 6 24.4 |+29 53 | 8.1 F2 .05 2.2} .007 
i) 458606 6 24:9 |+78 5§ | 5-9 K5 .02 0.1 | .007 

ADS 5140N....) 45051 6 25.4 |+17 o | 6.2 K2 .O7 0.4 | .007 
LGAOLB). |e cc neces 6 26.5 |+17 51 | 8.1f | F6 .06 2.2 | .007 

1650(A)..| 46136 6 26.5 |+17 51 | 7.2 F6 0.04 2.1 |o.010 
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Star HD a 1900 6 1900 Va. Sp. bu Vis. Spec. 
m M 7 

Ct ee 46184 6>26™7 |—12°19’ | 5.3 | Ka 0"03 0.3 |jo"o10 

BOS45..3.: 46241 6 27.0 j+ 4 56 6.0 | G8 .03 0.2 | .007 

GOGa 35 46229 627.0 |— 8 § 5.6 | Ka .02 0.4 009 

1668... 5 46318 6 27.6 |+56 28 7.0f| Fo 06 2.8 | .o14 

T0636 cs 46374 6 27.9 |+14 14 5:6 | Ke .10 0.5 | .o10 

EGGS ssa 40480 6 28.6 |+61 34 6.0 | G7 .34 2.9 024 

1692... 40588 6 29.2 |+79 40 5.6 | F6 62 2 033 

ADS 5234A....] 46780 6 30.2 |-+27 22 7.0 | G2 .06 4.2 027 
1670), <= 46781 6 30.2 |+16 53 6.7 | F8 .O4 2.7 | .016 

BD +45°1330..... 47019 6 31.4 I+45 8 8.8 | M2 ees 0.0 | .002 
20C Cs Reet oar ele same 6 31.5 |+17 38 9.5 | Mr 84 9.4 | .096 
ROBT. << 2% 47070 6 31.7 |+39 29 5.7 | K5 12 0.3 | .008 

8600... 47105 6 31.9 |+16 29 2.2T| A3s 06 0.8 | .052 

BGC 3499A....] 47127 6 32.0 |+12 16 7.6 | G5 29 5-3 | .035 
BD +12°1222..... 47128 6 32.0 |+12 14 8.3 | Fo .07 2.8 | .008 
1692(A)..| 47138 6 32.0 |—18 35 5.8] G4 02 0.8 | .o10 

TO04% 0.651 7ETE 6 32.2 |+42 35 5.1 | Ke .00 0.4 .OIl 

BGQK cis. 0s 47205 6 32.3 |—19 I0 4.1 | Ki .10 0.7 | .021 

BD +44°I5scq..... 47335 6 33.0 |+44 25 6.8 | G8 04 0.8 | .006 
1698..... 47442 6 33.5 |—-18 9 4.6 | Ki .02 O.44| O84 

BIG? . 5053 47667 634.7 |—14 3 5.0 | Ks5 ,OF | —O.7 | £007 

EIOA'. «5 si. 47731 6 35.0 |+28 17 6.5 | cG5 .02 | —1.6 | .002 

C Bit ss. 47752 6 35.1 |+24 3 8.0 | K6 34 7.1 | .©66 
-o; re 47914 6 35.8 |+44 37 S.2 | Ks .06 O.5 | .O© 

1712A....| 479077 6 36.0 |+59 33 8.3t| F4 .02 3.0 | .009 

1 ne 48217 637.2 |-— 9 4 5-3 | Mo 04 0.4 | .o10 

ADS 53790A... 48228 6 37.3 |+40 44 6.9 | M4 .17 | —0.8 | .003 
1716A....| 48250 6 37.4 |+590 33 5.4t| Aan 02 1.8] -o19 

BD +44 1985. .... 48270 6 37.5 |+44 37 6.8 | Ko .02 0.3 | 2008 
1717A....| 48329 6 37.8 |+25 14 3.2 |cG8 .02 | —2.1 | .009 

C Bays: 48410 6 38.2 |+44 20 7.8 | Go 25 4.4 | .021 
EVIO 2. 08 48432 6 38.3 |+57 16 5.5 | G6 05 0.9 | .o12 

1721A....| 48433 6 38.3 |+13 20 4.6 | Ka .06 | —0.4 |] .o10 

Gare 48450 6 38.4 |+29 4 5.5 | K3 03 0.4 | .o10 

1724A....| 48682 6 39.5 |+43 41 5.3 | F8 10 4.0 | .055 

ee 48737 6 39.7 |+13 Oo | 3 F3 23 2 057 

1726(B)..| 48767 6 39.9 |+55 49 6.6T| Fo 13 3.6 | .025 

1727(A)..| 48766 6 39.9 |+55 490 | 6.3 | F4 13 3.4 | .026 

1728..... 48781 6 40.0 |+48 54 5.3 | Ko 0.01 0.1 | .660 

1732A....| 48915 6 40.7 |—16 35 |—1.6 | Aas I .32 E27 | 363 

BD +83° 172..... 48974 6 41.1 |+83 45 8.6 | Gs 0.24 4.8 | .o©7 
1735..... 49095 6 41.6 |—31 41 | 5.9 | Fo 40 3.8 | .038 

sf 49161 641.9 |+ 8 9 5.0| K5 02 G.9 | om 

gc eae 49293 6 42.6 |+ 231 5.0Tf| Ko 03 | —o.1 | .o10 

+: ee 49331 6 42.8 |— 853 | 5.3 | Mo 0.04 | —2.7 |0.003 
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CATALOGUE- 

HD a 1900 6 1900 
49380 6b43™2 |+32°43’ 
49520 6 43.7 |+4I 54 
49618 6 44.3 |+59 34 
49635 6 44.3 |+18 54 
49738 6 44.8 |+13 32 
49878 645.5 |+77 6 
49933 6 45.7 |— © 26 
49968 6 45.9 |+23 43 
50018 6 46.1 |+38 59 
50037 6 46.4 |+38 34 
50281 647.4 |-— 5 3 
50522 6 48.6 |+58 33 
50035 6 49.0 |+13 18 

en eka 6 49.0 |+13 18 
50692 6 49.2 |+25 30 
cette ks Ma 6 49.5 |+40 13 
50778 6 49.5 |—II 55 
50806 6 49.6 |—28 24 
eortcs 6 49.7 |+40 12 
50877 © 50:0 |— 24. 4 
51007 6 50.8 |+75 22 
cae aeeaiie 6 50.8 |+75 22 
51199  Gi..4 [20 «a 
51219 6 51.4 |j+ 118 
51349 6 51.9 |+69 21 
51440 6 52.2 |+38 11 
51530 6 52.6 |+26 13 
51565-0 6-§2.7) 2:20 
51700 6 53.3 |—10 390 
51733 6 53-4 |—24 30 
51802 6 53-7 |+87 12 
51866 6 54.0 |+48 32 
52005 6 54.5 |+16 13 
52201 6 55.2 |+33 50 
52497 6 56.3 |+24 21 
52666 0:57:60: [—-§ 35 
52711 6 57.2 |+29 30 
52877 6 57.7 |—27 47 
52960 658.1 |+11 6 
268518 6 58.2 |-+20 45 
53208 659.2 I— § 11 
53329 6 590.6 |+34 38 
53033 7 0.7 |+60 57 
53683 7 0.8 |+60 54 
53686 7 0.9 9 
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: Vis. Spec. 
Sp. “u M se 
K4 007 0.2 |0%008 
K3 .14 0.2 | .O8 
Go 05 0.2 | .008 
Be Poo 3.2} 084 
K3 OI 0.1 | .007 
K5 .08 0.5 | .o12 
F2 17 3.2 | .030 
Ks5 .O4 ©.5 | .009 
A7n Cl ¥.7 | .O83 
F5 .18 3.2 | .024 
K6 .58 6.8 | .100 
G6 arg 0.9 | .O17 
A7n II 2.1 | .030 
G4 II 4.9 | .032 
Go 04 4.4 | .052 
Mo 44 7.5 | .066 * 
K4 .14 0.3 | .O17 
G3 54 4.5 | .050 
Aqgn 03 2.0 | .002 
cKs5 Ob | —2.4-1 :One 
F8 26 3.9 | .026 
Ko 26 5-7 | .038 
F2 06 1.7 | .026 
Gs .57 4.9 | .027 
M2 .00 | —0.7 | .002 
Ko 13 0.6 | .008 
4 .18 3.3 | .027 
Bar beac a 2.2 | .0c06 
Ko .03 0.2 | .005 
Fo 10 3.0 | .030 
M2 .05 | —o.1 | .008 

K5 .70 6.7 | .050* 
cK4 .02 | —2.4] .002 
AE: Vovedien 1.9 | .008 
cG2 .02 | —1I.2 | .005 
M2 .OI1 | —0.3 | .007 
G2 83 4.2] .044 
Mo .O1 | —2.0] .007 
K5 .03 0.I | .or0 
G1 .12 4.7 | .018 
K3 .O1 | —1.0] .004 
G3 09 1.4 | .O14 
Ki .05 0.8 | .007 
Go 04 0.7 | .003 
K4 0.03 0.3 |0.006 
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Star HD a 1900 56 1900 ve. Sp. B Vis. apee. 
m M tg 
C oes te os 54046 gh amg i-+15°41' | 7.5 F8 0.23 4.2 |0%022 
oe’ ae 54079 7 2.4 |+ 7 38 | 5.9 Ko .03 0.6 | .009 
BD +59°1053..... 54099 7 2.5 I+59 13 | 7.6 G7 06 0.3 | .003 
C BRO esis ss 54100 7 2.5 leete ay 1%, F7 was 4c 823 
BD -+60°1034..... 54122 7 2.6 |+60 23 | 7.3 G8 C3 0.5 | .004 
TSscA.....) S4arar 7 2.6 |+16 5 | 5.6 G8 1 0.6 | .o10 
ADS 5816A....]| 54244 7 3.0 |-F17 4 | 7.6 K5 .02 0.6 | .004 
ADS SMNGES cs ccsfcaiee-cte haces 7 0220 (sel? At FoF K4 .02 0.8 | .004 
ADS 5827A....] 54371 7 3.4 |+25 54 | 7.3T | G6 22 4.7 | <O30 
C oI ae 54503 7 4.2 |+21 25 | 6.4 G7 51 4.8 | .048 
to 54005 7 4.3 |—26 14 | 2.0 |cG3 .00 | —3.8] .007 
ADS 5854A....| 546409 7 4:6 Rees | 7.7 K1 04 0.5 | .004 
1840A....] 54719 7 4.8 |+30 25 | 4.5 K3 .05 | —o.1I | .o12 
(to? er 54716 o £58 130040: 1S. K5 05 0.0 | .o10 
TOMS vc: 54810 a Be Nea AB ko Ki 22 0.6 | .013 
TOA0 65 55. 54895 7 5.6 |+51 36 | 5.7 M3 02 0.0 | .007 
T8485... 55057 7 6 —o 8| 5.4 A8n 02 1.7 || <0rd 
1849.....] 55070 7 6.3 |—27 20 | 5.6 G7 .02 0.4 ] .009 
TO50..5.; 55052 7 6.4 |+24 18 | 5.8 F3 06 2.6] .023 
ADS 5871AB..| 55130 7 6.6 |+27 24 | 7.1f | F6 09 ri] Oak 
i BD +60°1038..... 55178 7 6.8 |+59 56 | 7.3 G5 04 ©.9 | .005 
4 1894... 55280 7 7.2 |+590 49 | 5.3 K2 27 2:0°| .022 
f 1856A....| 55383 7 7.6 I-16 20 15.3 M4 .0§ | —0.5 007 
i C ee 55458 7 7.8 |+25 11 | 8.4 Kr 48 6.0 | .033 
f $560. <...:.: 55575 7 8.4 |+47 25 | 5.6 F8 .18 a1 050 
: 1861A 55621 7 8.6 |+25 4 | 6.0 M1 “1 0:2 | 007 
i 1964... ... 55730 7 g.o |+1217 | 5.8 | Gs 06 1.1 | .o11 
i TSOS. ..<. 55751 7 6.8 [os 27) 526 Ko 03 0.3 | .009 
i s868..... 55870 7 9.7 |+28 4]5.9 | M1 02 | —o.1 | .006 
i ot ree 559606 710.1 |+82 36 | 5.1 M4 04 0.0 O10 
i 1873A... 56003 a T0522 oo" J IO.8 Gs 02 0.3 | .006 
i EO90 5 «<4 56099 710.5 |+59 18 | 7.6 F7 .08 3.4 | .O©4 
TO9S.. 6s. 56160 710.8 |—26 52 | 5.8 K4 05 0.5 | .009 
oo 56243 7 11.2 |+59 26 | 6.9 K5 .O4 0.2 005 
C oc 56274 7 11.3 |—12 53. | 7-7 Fo SI Fi OXF 
1887(A)..| 56577 712.4 |-23 8 | 4.8 | Mo .00 | —I.9 | .005 
1888(B)..| 56578 712.4 |—23 8] 7.0 Fo .06 2.6| .o1 
BD —14°1810..... 56617 712.6 |—14 40 | 8.1 Be, Ace 2.8] .009 
TE80...6 5. 56618 712.6 |—27 42 | 4.8 | M3 .04 | —0.4 | .009 
20C MES is con aSiiis ua ets 713.0 |+33 2 |10.0 | M2 56 8.9 | .o60 
1894A....| 56820 713.5 |+60 5 | 6.3 Fo OI £6. | 2013 
ito 7 56963 714.1 |+45 25 | 5.6 A7s 04 r.7 | OFF 
1898A....| 56986 714.2 |+22 10 | 3.8f | A&n .02 2.2 | .048 
SOGBES cei ceas 65S 714.2 |+22 10 | 8.0 K6 02 6.9 | .060 
IQO0A....] 57044 714.5 |+73 16 | 7.1f | Azn | 0.04 2.1 |o.010 
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Star HD a 1900 6 1900 Vis. Sp. m Vis. Spec. 
m M rg 
1902(B)..| 57066 7h14™6 |+50°20'| 7.7¢ | Asn | 0706 2.1 |07008 
1903(A)..| 57067 714.6 |+50 20 | 7.6¢ | A5n .05 1.9 | .007 
1908..... 57146 714.8 |—26 24 | 5.4 | cGs5 .03 | —2.8 | .002 
1912A....| 57264 715.4 |+36 57 | 5.2 Go .09 0.9 | .o14 
ROTAS oo. 3 57423 716.0 |+20 38 | 5.2 Mo .07 0.2 | .o10 
IOKS: <>: “$7498 716.4 |—14 10 | §.7 G5 .02 0.8 | .o10 
LOtG....; 57508 716.5 |+81 6 | 6.5 G7 .00 0.6 | .007 
1018... 576015 717.0 |—25 42 | 6.1 M4 .03 | —0.3 | .005 
0) ee 57669 717.2 |+40 52 | 5.3 Ko .02 | —0.7 | .006 
FORT. ox 57727 717.4 |+25 15 | 5.1 Gs 07 1.0 | .oO15 
Oo 57749 717.5 |— 5 48 | 5.8 F3 02 2.0 | .o17 
C BRA. as ches eee 717.7 |+46 18 | 9.2 K2 45 6.1 | .024 
1626... 57927 7 18.3 |+27 50 | 5.7 Fo .02 1.8 | .017 
EOE scica’ 58207 719.5 |+28 o | 3.9 G7 .14 0.7 | .023 
L086 2.55 58367 7 20.2 I+ 9 28 | 5.1 Gs .02 0.3 | .orI 
Oe) er 58425 7 20.5 |+68 4o | 5.8 K2 04 0.7 | .o10 
OC 58461 7: 20,.6 |—14)32 }-§.3 Fo .20 2.8 | .025 
1940..... 58551 7 20.9 |+21 44 | 6.5 F4 33 Cay eR 7 
LOATS 6.0% 58579 7 21.0 |-+20 27 | 5.9 Aon .03 1.9 | .o16 
1945A....] 58728 7 21.8 |+21 39 | 5.8T | F4 aa 3-1 | .029 
BD +29°1535..... 58746 7 21.9 |+29 37 | 7.4 A8n .03 1.9 | .008 
BGC 4002A....] 2333909 7 22.3 |+50 11 | 9.0 G3 05 4.2 | .o1I 
BGC AOODD: « ithscc s30%0 7 22.3 |+50 11 | 9.4 G4 .05 0.7 | .002 
1948..... 58855 7 22.3 |+49 53] 5.4 | F5 14 3.3 | -038 
ADS 6117AB..| 580945 7 22.7 |+50 12 | 8.7¢ | Aon .O4 2.3 | .005 
1951A....| 58954 7 22.7 |—17 40 | 5.7 Asn OI 2.1 | .o19 
1952A....| 58946 7 22.7 |+31 59 | 4.2 A8s 24 2.4 | .044 
1953A....| 58972 722.7 |+ 9 71|4.0f| K4 .06 0.1 | .o11 
1957A....] 59067 7 23.2 |—-11 21 | 6.8f | Frit ol 2.8 | .016 
1959A....| 59148 7 23.6 |+28 7 | 5.4f| Ki .05 0.5 | .o10 
C $07...5-. 59201 7 23.8 |+73 290 | 8.4 K2 .32 6.2 | .036 “ 
1062...6:5. 59204 7 24.2 |+12 13 | 4.8 K3 .02 | —0.3 | .o10 
10GB 5 59311 724.3 |— 142 | 5.8 K5 .O1 | —0.1I | .007 
1964..... 59380 7 24.6 |— 7 21 | 6.0 F5 .14 3-4 | .030 
1965A....] 59438 7 24.8 |—-14 47 | 6.4t | F4 32 3.3 | .024 
BD + 8°1791..... 59604 7 25.6 |+ 8 46 | 7.2 Bae besa 3.2 | .016 
1968..... 59612 7 25.6 |—22 49 | 4.8 | cA7s oI 0.9 | .O17 
U Monocerotis...... 59003 7 26.0 |— 9 34 | 7.1* | cG2e .04 | —2.0 | .002 
7) ee 59086 7 26.0 |+17 18 | 5.6 K2 .09 0.5 | .o10 
BD +66° 512..... 59720 7 26.3 |+66 41 | 7.5 | M4 .02 | —0.2 | .003 
HORSE 55 60081 727.7 |+15 51 | 6.7 G8 OI 0.3 | .005 
BD —18°1893..... 60092 7 27.8 |—18 17 | 7.5 a Crete 2.3 | .009 
TOTOE se Becta eee 7 28.2 +32 5 | 9.5t | Mire! .20 8.8 | .072 | 
TY Puppis™.... <6... 60265 7 28.5 |—2035 | 9.3f | Aon |...... 2.4 | .004 
1980..... 60294 7 28.6 |+55 59 | 6.0 K2 0.04 0.6 |o.008 
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Star HD 
1981A....} 60318 
es Bane 60341 
EGOE vis. 60414 
EOGO ss 4/5 60437 
BOOT. 6555.0: 60522 
1988.....]| 60532 
1980(A)..| 60584 
1990(B)..| 60585 
1997A....| 60986 
EQOO:..- <5 « 61064 
2000 61106 
SOOT i. iis OIIIO 
2005. «6. 61338 
S090) 5 <<< 61363 
2008A....}| 61421 
2010.35. 61772 
9690 66.65: 61913 
!s 2 roe 61935 
otc rie 62044 
a) ee 62066 
9028..\.,.%5. 62285 

c OA0su6..:; 62301 
2029A....| 62345 
POIO si << 62412 
2031A....| 62509 
2032A....| 62576 
2034..... 62613 
2037....- 62647 
JOA ......«.. 62721 
ADS La ee Pre, 
2049A....| 62898 
a 62902 
st ree 62952 
vo a 63077 
2054A....| 63208 
2057..... 63332 
2058A....| 63336 
2004.65. 63660 
2065A 63700 
3008... 63752 
BOVE 563 64092 
2075A 64096 
CD —33°4218..... 64101 
BOFS. s.5:5:2 64106 
C OSG). oes 64090 








a 1900 


74288 
7 28.9 
7 20.2 
7 29-3 
729-9 


7 29.8 
7 39.1 
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7 32.0 
7 32-3 


32 
32. 
33. 
33 
34-1 


ano 


NNNNN 
om 


35: 
30. 
30. 


NINN NI SU 
ms eon OO 


NNNNN 
Os Gaiens eae 
oo 
NnNP HO 


NNN 

-hHRW 
° © 

COW OC COM 


NNNNIN 
+ fH hp 
COG Hm 


iS) 
o 


NNNNN 
+i fpPHHp 
mun & W Ww 
> FH COW 


NNNNN 
+Hihah 
NNN 
NO NOS Se 











6 1900 


+29 8 
+65 


+26 1 
+39 
+24 ; 
—30° 7 


+28 


— 28 
+80 
+37 
+18 
+53 § 
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— 24 


“1-22 35 
—13 38 
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wn 


AS 
OW 


G6 
G2 
Aqgn 
K2 
F8 








0"03 
.08 
02 
05 
12 


.O9 
.13 
04 
07 


aes 
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me NU 


~ 
HO 


NOW 


wun 
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Spec. 


0” 008 
008 
.004 
008 
.O14 


O50 
020 
023 

.OI! 

.o18 


.007 

020 
009 
.O10 
331 


.004 
.020 
.O15 


.007 
.020 
.024 
.O10 

087 


.O10 
.O50 
.007 
.O10 
.030 


.008 
.O10 
.020 
060 
.o18 


.032 
.040 
OI! 
005 
005 


-005 
.063 


.007 
0.010 
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ADS 


BD — oo 


BD +54 


C 


ADS 
ADS 


BD +12° 


ADS 
ADS 


6420A.... 
ADGA... 5 


2066... <.. 


DOOR: so ss 
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6623B.... 








HD 


04152 
64144 
64238 
64259 
64307 


64379 
64468 
64685 
64960 
65123 


65158 
65228 
65301 
65345 
65448 


65420 
65430 
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65626 
65714 
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65759 
65953 
66138 
66141 


66171 
66216 
60347 
60509 
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.O9 


33 
47 


.06 
.18 


OI 
.O4 
.03 
.18 
.a2 
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.006 


.046 
-055 
.026 
.008 


-O2I 


.008 
.004 
.020 
.O12 
OI 


O21 
.038 
.046 
.O17 
.006 


.008 
.007 
.O10 
.018 
.O13 


.O15 
.O10 
.005 
.024 
.005 


-035 
.004 
.004 
-055 


.006 
.005 
.006 


-033 
.o18 


O15 
.O10 
.O17 
.005 
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Star HD 
BIST oe-5-< 67767 
eS) aa 68017 
REOGs 56-3 68077 
Sy ee 68146 
2168(A)..| 68257 
2169(C)..| 68256 
2170A... 68290 
CE iy i eae 683142 
te fc Saree 68351 
iF ree 68375 
2178A....| 68457 
C “op eae 68638 
C O75. 25%. 68744 
ra eee 68771 
Ce. Se 68752 
C OF hinds 68788 
2186A....| 68951 
ADS 6730A....| 69054 
9103: 525. 69148 
2195A....| 69267 
CAME gs rarest oleae eee 
BD + 4°1945..... 69479 
2107... «5. 69548 
BLOOD. 65:55 69830 
|) Cre 69879 
oo ae 69897 
7 sk 69976 
BIOS. so 69904 
Ce 70272 
C ro Yas ee 70352 
2) & ae 70442 
2215 79523 
2018)... 70569 
2220A....| 70647 
BD +39°2095..... 70048 
2 i Ee 70673 
2223A....| 70734 
2224A....| 70761 
20C CL, eo en ar 





co 00 CO 00 60 


oe ole ole oe) 


16. 
16. 


16. 
ry: 
17. 
17. 
18. 


18. 
18. 


18 


Am I 00 NNN HS 


OnwhRHO 


WwOOouMwoado 


~ 








Vis. Vis. 
6 1900 a Sp. m M 

+25°49' | 5.8 Go 0” 36 4.2 
+32 46 | 7.0 G4 .80 4.9 
+56 45 | 5.9 Go 04 Out 
—13 30 | 5.6 F7 .24 3-4 
+1757 | 6.1f | F7 15 3.6 
+17 57 | 6.0 G2 .14 4.4 
—12 38 | 4.7 G7 .03 0.8 
— 728] 5.4 G8 .06 0.9 
+29 57 | 5.9f | Azsp*} .o2 0.9 
+76 4]|5. G6 .03 0.9 
+60 41 | 6.4 A7s .02 2.0 
+57 24 | 7.8 Go .40 5.4 
+73 39 | 8.6 G1 2 4.2 
+59 30 | 6.7 K2 .04 0.7 
—15 29 | 5.0 G6 .02 | —0.4 
+73 44 | 8.6 Kr .56 6.2 
+72 43 | 6.2 Mo .03 0.0 
+75 8 | 6.5 Ki .O9 0.7 
+62 49 | 6.1f | G5 .02 0.4 
+ 9 30 | 3.8 K4 .08 0.2 
+30 56 | 8.7 K6 87 7.2 
+ 431 | 7.0f | F8t .02 a6 
+58 315.9 F2 0.06 3-5 
—1218 | 6.0 Ko 1.03 ee 
—29 42 | 6.4 G6 0.05 0.8 
+27 32 | 5.2 | F6 39 3-4 
+60 57 | 6.5 Ko OI 0.7 
+21 4] 5.9 Kr .09 6.5 
+43 31 | 4.4 | Ks II O.1 
+66 48 | 8.9 K5 .§2 6.5 
—19 46 | 5.9f | Gof 04 0.9 
—1716 | 5.8 Ko 09 0.5 
+18 39 | 5.9 Fo .06 3.1 
+42 20 | 6.2 K5 .Or | —o.1 
+39 49 | 8.8 Aqn .02 1.6 
—12 44 | 6.3 G7 .06 0.6 
+10 57 | 6.3 M2 02 0.3 
—26 2]|5.9 | cF5 .02 | —I.2 
+3257 | 9.9 | K6 .64 7-4 

of “5 




















0”048 


Spec. 


.038 
.007 
.0360 
.032 


.048 
.O17 
O13 
.O10 
OI! 


-033 
000 


.O19 


.O10 


.027 
005 
004 


.007 
000 
.004 
.032 
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Star HD a 1900 
2238(A)..| 71152 85207 

2230(B)..| 71153 8 20.7 

2240(B)..]| 71150 8 20.7 

2241(A)..| 71151 8 20.7 

2ARAUEDN -cibte dc fx cvesee 3 8 20.8 

PIB es 71250 3 :43.:2 

2240A....]| 71297 8 21.5 

2247A 71309 8 22.0 

2248 71377 8 22.0 

ADS 6829A....] 71449 8 22.4 
20C 7 CT OER ER tt 8 22.5 
2254AB..| 71663 8 23.4 

23660 6 5..5: 71704 S29.7 

C O06... 555 71881 8 24.7 
24666... 71952 S25:..1 

2968s 6.5: 71986 +253 

22086. 72041 8 25.6 

2205A....| 72004 8 25.9 

BD +20°1772..... 72146 8 26.2 
2208..... 72184 8 26.4 

ae 72292 8 26.9 

oo a 72291 8 26.9 

Cr ee 72324 8 27.1 

20C Pi. ee aes ener 8 27.4 
BD +54°1244..... 72522 8 28.2 
299800 72582 8 28.6 

Cc 1000.4... 72014 8 28.8 
ADS 6871AB 72026 8 28.8 
2290 5.0555" 72073 8 29.0 

oe > ee 72779 8 29.6 

BD +20°2123... 72846 8 30.0 
ry ee 72905 8 30.3 

2285(A)..| 72945 8 30.5 

2286(B)..| 72946 8 30.5 

ey 72968 8 30.6 

STN, 5 i502 73017 8 30.9 

ae 73108 8 31.5 

BD +20°2129..... 73142 8 31.7 
BD +20°2131..... 73101 8 31.8 
SIO << 73171 8 31.9 

BD +20°2132..... 73174 8 31.9 
BD +20°2133..... 73175 8 32.0 
2904... 73192 8 32.1 

BD +10°2053..... 73210 8 32.1 
C IOOS. .. «: 73226 8 32.2 
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+61 
—12 
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+46 


— 4 
+67 
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Spec. 





"014 
.O19 
.O14 
.O14 
002 


. 004 
.027 
.025 
.008 
.003 


.032 
.O13 
.004 
.029 
.O14 


.O14 
.020 
.007 


.008 


.OII 
.038 
.005 


003 


.007 
.040 
.o10 
.079 
.OI! 
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.050 
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.040 
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Star HD a 1900 6 1900 eg Sp. m a _— 

BD +20°2136..... 73204 8h32™ |+20°34’ | 8.1 F6 o"or 2.3 |0%007 
BD +20°2138..... 73345 8 32.9 |+20 21 | 8.6 A7n .O4 Le) .Oo8 
C BOND 2s 73393 893.5 |[-56° 2 | 8.1 G2 46 4.97 | .@21 
BD +21°1880..... 73428 8 33.3 |+21 9 | 8.8 G4 03 0.4 | .002 
BD +20°2141..... 73430 8 33.3 |+20 22 | 8.7 Aon .O4 1.6 | .004 
2300..... 73449 8 33.4 |t20 2 | 8.1 Ajn .03 1.7 | .005 

S201 ss 73450 8 33.4 |I+190 57 | 8.6 Aon .03 1.5 | .004 

2902..... 73471 843.5 it 344 14-5 K3 03 | 0.3 | .caz 

oY 73508 8 33.7 I1+33 5 | 6.9 Ko .05 0.6 005 

BD +20°2148..... 73574 8 34.0 |+20 26 | 8.1 A8n .O4 t.4 |) 2005 
220522 5..1! 9357S 8 34.0 |+20 8 | 6.7 A6on 04 1.5 | .000 

BD +109°2064..... 73576 8 34.0 | +19 38 | 7.8 Azn .03 1.8 | .006 
2306.....| 73503 8 34.1 [+460 11 | 5.5 G6 .08 2.6 026 

ADS 6915D...} 73598 8 34.1 |+109 54 | 6.7 G6 .O4 0.9 | .007 
ADS 6915A... 73618 8 34.2 |+19 55 | 7.4T | A6s 04 1.3 | .006 
ADS 6915C....} 73619 8 34.2 |+19 54 | 7.0f | Fip 04 2.2 | .007 
2308...:.| 73665 8 34.4 |-+20 22 | 6.5 G7 04 0.8 007 

Pe a 73066 8 34.4 |+20 19 | 6.5 A2s 04 0.7 | .007 

C 1Or4.......|' 73067 8 34.4 J+11 53 | 7-9 £3 “53 6.8 | .o60 
ADS 6913A... 736608 8 34.4 |+ 6 8 | 7.8 G3 33 &.0'| .027 
ADS BRIE ecole nox eins 8 34.4 I+ 6 8} 8.8 Go 33 5-9 | .026 
BD +20°2163.....| 73711 8 34.6 |+19 53 | 7.4 Aon 03 2.0 | .008 
2310C... 73700 8 34.6 |+20 3 | 9.0f | cFo 03 2.5 005 

2310A.. 73710 8 34.6 | +20 1 | 6.4 G7 04 0.8 008 

BD +109°2069..... 73712 8 34.6 |+19 42 | 6.8 Asn 03 1.8 | ‘orc 
BD +20°2168.....] 73730 8 34.7 |+20 12 | 8.7 F3p* 04 2.6 006 
2311A....| 73731 8 34.7 |+19 54 | 6.8f | Aon 04 rs: .060 

23r9A....| 73752 8 34.8 |—22 19 | 5.2t | GO .48 4.6 | .076 

DD big 93..-.. 73703 8 34.9 |+19 35 | 8.0 | Agn .O4 2 .006 
2313 cat Fa7es 8 35.0 |+20 4 | 6.7 Aon .O4 16 | ,eTro 

et ohana 73819 8 35.2 |+19 56 | 6.8 Asn .O4 rg 1 90 

S2t5.:... 21 93840 S46. 4 [—1> 2 [5.2 .5 09 0.2 | .o10 

ADS 6930A... 73871 8 35.5 |+2050 | 7.1f | Aqn .0O 2.2) Or 
BD +20°2179.....} 73872 8 35.5 |+2017 | 8.8 A3gn 04 2.0 | .004 
ADS 6931A....} 73890 8 35.6 |+19 37 | 8.of | Aqgn 04 I.Q | .005 
2317A....| 73898 8 35.6 |—29 12 | 5.0 G4 09 I.4 | .Or9 

BD +33°1742..... 73922 8 35.8 1+33 44 | 8.5 eg eee 0.4 | .002 
BD +20°2185..... 73074 8 36.1 |+20 14 | 7.0 G7 04 0.6 | .005 
20C iS re 74000 8 36.2 |—15 50 | 9-4 Ags 63 2:7) .005 
BD +109°2083..... 74028 8 36.5 |+19 46 | 7.9 Aon 04 1.9 | .006 
2321A....| 74137 8 37.1 |—15 35 | 5.0 G8 .08 0.9 | .O15 

2326...) 94220 8 37.7 |+13 2 | 6.2t | Agst OI 2.7 | .@20 

BD +44°1783.....| 74327 8 38.3 |+44 33 | 8.5 Ags .06 2.1 | .005 
2333A....| 74377 8 38.6 |+42 3 | 8.2 K5 70 6.8 | .052 

2335A....| 74305 8 38.8 |— 652 | 4.7. | cG4 0.01 | —1.4 |o.006 
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Star HD a 1900 5 1900 Vie- Sp. m Via. Spec. 
m M ca 
2330A... 74442 8h39g™o |-+18°31' | 4.2 Ko 0” 24 0.5 |o’o18 
2338.....| 74485 8 39.2 I+31 4 | 6.1 G4 .02 1.0 | .o10 
BD +33°1754 74484 8 39.3 |+33 36 | 8 Mo .O1 | —1.3 | .oor1 
F240. 0: 74521 8 39.3 |+10 27 | 5.6 A4sp .03 0.5 | .o10 
C 1026 74570 8 39.6 |—38 32 | 6.6 K5 .44 6.4] .og! 
Rebae 74591 8 39.7 I+ 6 3 | 6.0 A3n .00 r.4 | .O%2 
2340). hoses ees -s) SQQeS I~ PAG Te F3 .03 3.2 | .013 
23460(A) 746088 8 40.3 |— 214 | 6.7f | Fs .02 2.9 | .O17 
2348A....] 74739 8 40.6 |+29 8 | 4.2 G6 05 0.3 | .cI7 
i eer 74794 8 41.0 |— 1 41 | 5.8 Ko .05 0.6 | .009 
2354A....| 74874 841.5 |+ 647 | 3.7T | F8 .19 2.7% 2063 
rt SR (peer eee 841.5 |+ 647 | 7.8fT | F7 19 3.5 1 .08% 
ry ee 74918 8 41.7 |—13 11 | 4.7f | G4 03 0.8 | .o17 
BD +45°1641..... 75117 8 43.0 |+45 20 | 7.6 F4 .05 2.9 | .ol1 
20C AGES. foahete ree 8 43.0 |+36 53 |10.5 | M1 .56 8.5 | .0o40 
BD +45°1643..... 75172 8 43.3 |+45 20 | 8.6 A8n .02 2.7 | .007 
2304. .... 75332 8 44.3 |+33 40 | 6.2 F7 Il 3.6 | .030 
7 75486 8 45.1 |+62 20 | 5.7 Fo .02 2.8 | .026 
Petit pee 75500 8 45.2 |+44 6 | 5.2 G6 04 0.7 | .013 
R200) oa3c 75528 845.5 |I+15 43 | 6.3 G2 33 4.0 | .035 
BRIO... 5. 75558 8 45.6 |-+16 22 | 7.2 G3 .03 2.5 | .ORF 
oy ee 756209 8 45.8 |—29 5 | 6.0 G7 0.03 O.3 | .co7 
ADS 7007A 75632 8 46.0 |+71 11 | 9.3f | M1 1.39 8.5 | .069 
ADS PORES wscaheve warseeectinr’ 8 46.0 |+71 11 | 9.5 M1 1.39 8.5 | .063 
1 75691 8 46.3 |—27 20 | 4.2 K4 0.16 | —o.1 | .o14 
BD +12°1927 .| 75700 8 46.4 |+12 15 | 7.8 K2 .O4 0.6 | .004 
2378A....| 75716 8 46.5 |+28 38 | 6.3 M3 .02 | —1.0] .003 
y 52 75732 8 46.6 |+28 43 | 6.1 Ko 54 5.0 | .o60 
2381A....| 75737 8 46.7 |— 648 | 6.0T | Fo 05 2.4 | .o19 
C TO42>.....) F5RO7 8 46.8 |+ 8 27 | 6.9f | G1 31 4.2 | .029 
rt, 75958 8 48.0 |+64 590 | 5.9f | G3 09 0.9 | .o10 
2384A....| 75959 8 48.1 |+30 57 | 6.1f | G7 .05 0.5 | .008 
Pes |) ee a ee cree 8 48.1 |+30 57 | 6.6 K1 .05 0.7 | .007 
2385 75972 8 48.2 |+65 54 | 7.4 | G6 .03 0.5 | .004 
ADS 7082A.... 76005 8 49.0 |+26 36 | 7.0f | Gr .44 4:5 | .0g2 
S20 Rive ois 76219 8 49.7 |+28 19 | 5.2 G6 .04 0.4] .or! 
2902: s..s 76291 8 50.1 |+46 I | 5.9 K2 12 0.8 | .o10 
F808. sx 762094 8 50.1 |+ 6 20 | 3.3 G5 .10 0.3 | .025 
PEOB nce. 76351 850.5. I-FI2-O | §.7 K5 .02 e.1 | .008 
QAOT soi. 76572 8 51.9 |+30 37 | 6.2 F3 .07 3.4 | .O27 
BO Per roa: cfs cde cutee. 8 52.1 |-+20 52 | 9.1 F2 .00 3.0 | .006 
2404A....| 76644 8 52.4 |+48 26 | 3.1 Aqn .50 2.1} .066 
PAOMAE. «ols icc ke ee es 8 52.4 |+48 26 |10.8f | M1 .50 8.2 | .030 * 
2407A....| 76756 8 53.0 |+12 15 | 4.3 Fo .05 2.3 | .040 
2409A....| 76813 8 53.4 |+32 48 | 5.6 Go 0.06 0.3 |0.009 
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5 1900 














Star HD 
S410. 3:2 76830 
BMA oie. 76827 
ie 76932 
2413.-... 79943 
SATS 26s <i, 76990 
7130A....] 77175 
2423)... 54 77309 
2425..... 77353 
POFO.. <5 77408 
2430..... 77570 
Cae 776001 
2434.-.-. 77800 
+59 1218..... 77818 
32437--+-> 77912 
— 31 6877..... 77938 
+17°2007..... 77985 
2439...-.. 77996 
2441A....| 78154 
2442A....| 78175 
EE, EEN (epee nee aera 
SP) oe 78209 
2444..... 78235 
+50°1221..... 78249 
2440A....| 78362 
oy ee 78418 
7198A....| 78391 
2448..... 78479 
2440..... 78515 
—31°6036..... 78523 
2450A....| 78541 
c TOSS: <5 « 78558 
ae 78668 
eee 78715 
9450 55.5. 78732 
2463A....| 79028 
oa ee 79096 
7243A....] 79107 
RA00'-,..4% 79181 
2469(A) 79210 
2470(B)..| 79211 
2474..... 79354 
2478..... 79452 
A480... 79554 
2490.50 79910 
7284AB 79969 
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Star HD a 1960 5 1900 = Sp. “ bi a 
2494A....| 80024 gh12™3 1+35°47'| 6.4f | Agn | 0706 2.0 |o"013 

2406... 80105 O22-% b= tr 34. bee G6 .06 0.6 | .005 

2408..... 80130 9 12.8 |+60 12 | 7.5 Ko .05 0.8 | .005 

POE > 5.55 80218 9 13.4 |+18 8 | 6.6 F4 .18 3.5 | .024 

2502A....| 80290 9 13.8 |+51 41 | 6.1 F3 .14 3.6] .032 

ADS 7307A....| 80441 9 14.7 |+38 37 | 6.6f | F3 05 3.1 | .620 
ADS ROEM, vileic ees io pies 9 14.7 |+38 37 | 6.8 F2 05 3.2 | .o19 
2505A....| 80479 9 14.8 |—15 25 | 5.9 K4 08 0.3 | .008 

ZEOO 6c 80499 9 15.0 |—II 33 | 4.9 G5 02 0.0 | .o10 

BOOP 6s 80493 9 15.0 |+34 49 | 3.3 Mo 22 | —o0.2 | .020 

PEOG. «+ 80536 915.4 |+25 35 | 7-3 G1 .16 4.3 | .025 

2511A....| 80586 915.6 |— 9 81 5.0 Go .03 0.9 | .O15 

C SIGE... <. 80715 9 16.1 |+40 38 | 8.4f | Kg]| 52 6.2 | .036 
C FIO6..... 80719 9 16.2 |—15 11 | 6.3 F6 13 2.9 | .021 
BETO: 6 ac 80874 917.1 |—25 32 | 4.9 M1 .02 0.3 | .o12 

a518..... 80956 917.7 |+25 37 | 6.5 G2 <¥a 1.0 | .008 

7: ee 81058 9 18.3 |+26 21 | 6.8 K3 .05 0.8 | .006 

2524A....| 81146 9 18.8 |+26 37 | 4.6 K2 06 0.6 | .o16 

QEIE 32, 81169 9 18.9 |—28 24 | 4.9 G7 16 0.7 | .O14 

yy ee 81192 9 19.1 |+20 13 | 6.7 G5 15 3.7 | .0@g 

BD +33°1859..... 81299 919.7 |+33 12 | 7-9 G5 04 ©.9 | .004 
POR R 5 81361 9 20.0 |+17 1 | 6.3 Go 08 0.6 | .007 

2640: < «x 81420 9 20.4 |— 441 | 5.8 K5 02 0.1 | .007 

2EAO..< 5x 81688 Q 22.1 |+46 2 | 5.6 G5 14 1.0 | .OF2 

2623h..,.| Si767 9 22.7 |— 8 14 |} 2.2 K5 04 | —0.8 | .025 

1S 81799 Q 22.7 |—21 54 | 4 K3 a8 6.2 | .6m8 

i, ae 81809 9 22.8 |— 5 38 | 5.7¢ | Gr 23 4.2 | .050 

2646...’ 81817 9 22.9 |+81 46 | 4.6 Ks .03 | —0.5 | .oI0 

2538A....| 81858 9 23.1 |+ 9 30 | 5.9f | F8 .06 3.8 | .038 

2539A....| 81873 9 23.2 |+ 8 37 | 5.9 Ko .02 0.6 | .009 

2540A....| 81937 9 23.6 |+63 30 | 3.8 Aqn 12 1.9 | .042 

BD +34°1908..... 81064 9 23.9 |\+34 0 | 7.8 | il ey 0.2 | .003 
BD +33°1870.....} 81976 9 24.0 |+33 45 | 8.6f | Azs|| |...... 1.6 | .004 
2541A....| 81997 9 24.1 |— 220 | 4.8 F4 32 3.2 | .048 

2543A....| 82087 9 24.7 |\+34 6 | 6.0 G8 .06 | —0.2 | .006 

C FEQG) «6 3: 82106 9 24.7 |\+ 6 5 | 7.6 K5 53 6.8 | .069 
2540..... 82198 9 25.5 |+35 33 | 5-5 M1 13 0.2 | .009 

i?) ee 82189 9 25.5 |+72 39 | 5.8 F6 fe) 3-3 | .032 

2548A....| 82205 9 25.5 |—26 9 | 5.7 K3 03 0.4 | .009 

v1) ee 82210 9 25.6 |+70 16 | 4.6 Fo 09 3.7 | .066 

20C ES SMAOES Pe oeee 9 25.8 |+36 46 |10.2 | M2 55 9.4 | .069 
BD +48°1780..... 82287 9 26.0 |+48 36 | 7.9 A4n 03 1.7 | .006 
A606. 2: 82308 9 26.0 |+23 25 | 4.5 K5 06 0.5 | .o16 

BD +20°2332..... 823009 9 26.1 |+20 26 | 7.4 K3 0.12 ©.7 | .005 
2552A....| 82328 9 26.2 [+52 8 | 3.3 F4 1.10 3.3 |O.100 
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’ Vis. - Vis. Spec 
Star HD a 1g00 5 1900 a Sp. m M * 
| 
ADS 7415A....| 82372 9'26™4 |+20°20' | 8.3 Ags oO" 12 2.9 |0"008 
PESOS iac.sis 82305 9 26.6 |-+11 45 | 5.1 K1 “53 0.6 O13 
2550A....} 82381 9 26.6 |+10 9 | 5.3 K4 02 | —o.1 | .008 
BEER» 6.5.52 82434 9 26.8 |—40 2 | 3.6 A7n 20 23 |). .055 
C >) ee 82443 9 26.9 |+27 26 | 7.1 Go 28 ee 040 
71 ee 82522 9 27.4 |+36 56 | 6.4 K4 o6 ©.3 | .006 
2506... 82635 9g 28.1 |+36 51 | 4.6 Go 03 ¥,0: | .Oro 
2569..... 82734 9 28.6 |—20 40 | 5.2 Ko 03 0.9 | .o14 
PED: 5.2% 82741 9 28.8 |+40 4] 5.0 G8 03 r.0 | 2616 
BD +8°2243..... 82819 9 290.4 |+ 8 38 | 8.1 M3 02 | =—0:5.| .:002 
a 82870 9 29.6 |— 5 28 | 5.7 Kr 06 0.5 009 
2573A....| 82885 9 29.7 |+36 16 | 5.5 Ko 77 5.3 | .0o1 
BEGG sick 83069 9 30.8 |+31 BF So M2 .04 | —0.4 | .000 
C PEAS. 24.55 83186 0 31.5 |-+-72 12 | 7.8 F5 .26 3:5 |. 08 
EEO’. 2 s:5% 83189 9 31.5 $3 | 5.0 Ki .02 0.0 | .007 
DEBE oc 83240 9 31.9 |\+ 717 | 5.4T | Go .O7 0.6 | .o1! 
7). a 83273 9 32.1 |+25 7 | 6.6 F8 11 3.0 | .O19 
2584..... 83287 Q 32.1 |-+40 41 | 5.2 A6on .02 2.0 023 
2585 6'. a0 83332 032-5 |—24 5 | 5-9 Ki 08 0.7 | .009 
2500s sas 83343 Q 32.6 tr 48 | 6.6 F2 a 3.0 | .o19 
2589..... 83425 933.2 I+ 5 61/1 4.8 K3 .18 0.2 O12 
2EOT ss. 83480 9 33-7 |+69 42 | 5.7 Go 00 GO. 7 ||: 010 
2502.35 83500 9 33.8 |+72 42 | 5.4 G7 04 | —0..3 |) .007 
E68). 65% 83618 0:34 Ff I= OAT AST K3 .08 0.4 | .o18 
2597A....| 83608 9 35-2 +39 24 | 7.3f | G2 17 4.3 | .025 
A601. 26s. 83805 9 35.8 |+40 13 | 5.5 G6 08 0.1 | .008 
2602A....| 83808 9 35.8 |+10 21 | 4.5f | cFs 15 | —o.8 | .009 
2003... .. 83821 9359 + 26 22 | 6.4 K2 .05 0.4 006 
C BTR... . 2; 84035 9 37-1 |+43 10 | 8.1 K6 .82 7.2 | .066 
2600...... 84117 9 37-7 |—23 28 | 5.0 F7 .47 3.3 | .057 
ot ee 84179 9 38.2 |+64 7 | 6.5 A7n .O4 E.O ) nz 
lt) ree 84194 9 38.3 |+14 29 | 5.6 M2 ,OF | 6:3: ) 007 
cg, RE 84335 9 39-4 |+57 35 | 5-4 | M3 .02 | —0.5 | .007 
7 84367 9 39.7 |—27 19 | 5.0 F7 .06 2211-620 
BOL sa 84406 9 39.9 |+63 43 | 6.9 Ko .19 2:§ | JOR 
2618..... 84441 9 40.2 |+24 14 | 3.1 | cG3 :0§ | —1.3 | .or3 
2620: i065: 84453 9 40.3 |+45 35 | 6.8 Ko .16 7 Tie a) eo 
vs 84542 9 40.9 7 I0 | 6.0 M1 104 | —O.1 | 606 
2022 58s 2% 84561 9 41.0 |-+12 16 | 5.9 K4 .C2 O.I | .007 
ry i re 84607 O41. 2 | 2585 | 5:7 Fo 07 4% | .O6t0 
BOGE 6 5 cs, 84722 Q 42.1 |+12 2] 6.4 A3n .06 2.2 | .6t4 
2690. 3.5): 84737 Q 42.1 |+46 29 | 5.2 Go .24 3.8 052 
C BEO3 e605 84937 9 43-5 |+14 14 | 8.3 Agsp*| .83 4.9 | .021 
2632A....| 84999 9 43-9 |+59 31 | 3.9 | A6n 33 1.5 | .033 
oy ee 850209 9 44.1 |+40 6] 6.8 | M2 0.02 | —0.4 |0.004 
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Star HD a 1900 5 1900 = Sp. B ie _ 

7,7 re 85040 gh44m™2 |+21°390’ | 6.5¢ | A8s|| | o%05 1.7 |o“o11 

2626:;...... 85217 9 45.3 |\+ 449 | 6.7T | F6 16 3.0 | .018 

2037A....| 85235 9 45.3 |+54 32 | 5.0f | A3s .O1 1.3 | .o18 

2630... 85268 9 45.6 |+13 32 | 6.7 Mo 0.04 | —0.3 | .004 

C BIO ci sletaeemn ees 9 46.2 |—II 49 |10.1 M2 1.85 9.5 | .076 
2644.... 85373 9 46.3 |+38 23 | 7.0f | Azgn | 0.06 2.1 | .o10 

2045.....| 85444 9 46.7 |—14 23 | 4.3 Go .03 0.5 | .O17 

2045). «.:.. 85503 9 47.1 |+26 29 | 4.1 K3 a 0.5 | .o19 

20C Oe RE Miner arc nt 9 48.8 |+63 16 | 9.1 Mr 69 8.9 | .og1 
2054.....| 85762 9 48.9 |+ 5 25 | 7.0 | Mo .03 | —O.1 | .00% 

26056.....| 85841 9 49.5 |+73 21 | 6.0 K3 .08 0.5 | .008 

2657.....| 85859 9 49.7 |—25 28 | 5.0 K3 ae 1.2] .O87 

BD +0°2582.... 85904 9 49.9 |+ 017 | 8.1 M4 .08 | —0.4 } .002 
2658.....| 85951 9 50.2 |—18 32 | 5.2 | M1 .05 0.2 | .o10 

2060... 85945 9 50.3 |+57 54 | 6.0 G5 .07 0.5 | .008 

2662.....| 86012 9 50.7 |--32 SF | 6:6 F3 04 2.9 | .o18 

2063.....| 86080 9:§¥.1 I-F 9 24 | 5:9 K2 .09 0.3 | .008 

26065... 86146 9 51.6 |+41 32 | 5.5T | Fs 12 3.0 | .032 

2668.... 86322 9 52.6 [+75 14 | 7.1 Ko .07 0.2 | .004 

2670.....| 86359 9 52.8 |+15 42 | 7.6 G7 04 2.3 | .009 

BOG w i fe 86369 9 52.8 |+ 847 | 6.3 K3 04 0.0 | .005 

202 cs 86378 9 53.0 |+57 17 | 6.0f | Ks 05 0.5 | .008 

Sg 86513 9: 53:5 |-F30. 7 | 'S.0 Go ity c.3 | .008 

Cs re 86564 9 54.2 |—28 50 | 7-3 G5 * .Or 0.2 | .004 

C 1189.....| 86661 9 54.9 |+560 5 | 8.3 Ko .50 5.4 | .026 
2680.....| 86663 9 54-9 |+ 8 31 | 4.9 M2 .04 | —O.1I | .o10 

2081.....| 86728 9 55.2 |+32 25 | 5.6 G4 68 4.8 | .069 

C I1g2.....| 86839 9 56.1 |+71 21 | 8.3 G2 .24 4.3 | .o16 
ADS 7621A... 87127 9 57-9 |+38 30 | 6.8 F7 .17 3.0 | .017 
2684..... 87141 9 58.0 |+54 23 | 5-7 F4 .02 3:7 | .0¢e 

2085... .«. 87301 959.0 |+ 341 | 6.4 F3 eX 2.8 | .o19 

ADS 7632A....| 87443 9 59.9 |+31 34 | 8.4T | Aon .O4 2.5 | .007 
2008) cnc: 87682 Io 1.6 |+ 6 6 | 6.3 G6 .O4 0.7 | .0c8 

26090A....| 87837 Io 2.6 |+10 29 | 4.6 K5 .12 0.2 | .o13 

2098B....| 87884 IO 2.9 |+12 29 | 7.6 Ki 25 5.5 | .038 

ADS 7055A....| 87998 Io 3.6 |—19 15 | 7.2 F8 36 3.9 | .022 
2700.....| 88048 Io 4.0 |+ 6 40 | 6.8 K4 .02 0.5 | .005 

2701.....| 88161 10 5.0 |+41 9g | 6.5 K3 .02 0.2 | .005 

2704.....| 88218 10 5.2 |—35 22 | 6.3 Fo .44 3-7 | .030 

Py 0, 88215 TO: 5.2 |—12' 19, | '§:4 Agn | 0.18 2.0 | .O25 

C EQIS: 25 88230 Io 5.3 |+49 58 | 6.8 | Mo 1.45 8.3 | .200 
2700A....| 88284 Io 5.7 |—11 52 | 4.1¢ | Go 0.22 0.1 | .o16 

RIOR 565 5 88333 10 6.0 |— 756 | 5.8 K2 .05 0.4 | .008 

C 1222..... 88371 10 6.3 [+2415 | 8.6 G2 41 4.5 | .o15 
2711A....| 88355 10 6.3 [+13 51 | 6.8f | F3 0.07 3.3 |0.020 
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Star HD 
BD +51°1585..... 88512 
BD — 9°3017..... 88517 
C EORG si 233719 
BD +51°1586..... 233720 
oh > ee 88547 
20C ON a5, 4. Praatremutte 
B9EF css 88697 
C 1920.5..6-2, 88725 
"1 |: e/a 88742 
SIIO 66.625 88764 
9920 .2.3:, 88786 
icy ee 88986 
ADS 7704AB..] 88987 
2728(B)..| 89010 
| 2730(A)..| 89025 
EY eee 89056 
2734A....| 89125 
| 2735----- 89254 
| os 89269 
ADS 7721A....| 809376 
BD +15°2188..... 89396 
BFAO 38... 89414 
C Ee Een [eee ee RE 
Pt pear 89449 
2742(A)..] 89484 
2743(B)..| 89485 
C 1246..... 89668 
C Ch ae 89707 
2750..... 89744 
2) Le ne 89758 
20C a 89777 
ADS 7744A....| 89906 
: h-® emer 89962 
2759 90043 
| 290F ows. goo40 
2702 25.6 x goo8g 
S706 s6.3.45 go250 
2906 3.3.5 90254 
2768.5... 90277 
yi: > [eee 90362 
ee 90432 
| ne 90473 
ADS 7778A....| 90483 
ADS WORE 8s ods 4b 24, Bias 
2774...-. 90485 








Vis. 
a 1goo 6 1900 

m 
toh 74 |+51° 0’ | 6.9f 
10 7.4 |— 949 | 8.5 
Io 7.5 |+53 I | 9.2 
10 7.5 |+50 48 | 7.9 
TO: 950: Fe. 5 2 S90 
10 7.9 |+10 6 | 9.8 
To B28 |— Osa | 7.3 
m0 8.9 It 3 30 1 7-7 
10° O10 |— 32 32 }0.4 
10° 0.2 |[— 7:20 | 7:2 
Io 9.3 |+31 58 | 6.6 
10 10.8 |+29 11 | 6.5 
10 10.8 |+18 14 | 7.3T 
IO II.0 |-+-24 0 | 5.9 
10 11.1 |+23 55 | 3.9f 
IO 11.3 |+-14 14 | 5-7 
10 11.7 |+23 36 | 5.8 
1012.7 |— 7 34 | 5.4 
10 12.8 |+44 33 | 6.7 
10 13.7 |+21 4 | 9.3t 
10 13.9 |+15 10 | 8.5 
10 14.1 |+54 43 | 6.2 
10 14.2 |+20 22 | 9.4 
10 14.3 |+19 59 | 5.0 
10 14.5 |+-20 21 | 2.6 
10 14.5 |+20 21 | 3.8 
1015.7 |— 0 58 | 9.4 
10 16.0 |—I4 59 | 7.0 
10 16.2 |+4I1 44 | 5.9 
10 16.4 |+42 0 | 3.5T 
10 16.5 |= 16 32 |.9.1 
1017.4 |+15 51 | 7-4 
1017.8 |+ 7 3 | 6.6f 
10 18.4 |— 0 24 | 6.6 
10 18.4 |+34 13 | 5.8 
10 18.9 |+83 4 | 5.3 
10 20.0 |+35 56 | 6.6 
Io 20.0 |+ 9 18 | 5.9 
10 20.2 |+34 18 | 4.8 
FO:30.9° [= 0:33 | ‘526 
IO 21.3 |—16 20 | 4.1 
10 21.5 |— 029 | 6.8 
Io 21.7 |+18 35 | 8.7 
IO 21.7 |-+18 35 | 8.7 
10: 21.7: |— 3 53 |0-6 
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Spec. 


ool! 
002 ' 
052 
004 
008 


o2Cc 
on) 
.o18 
044 
.000 ' 


.006 
.032 
.O13 
040 
030 


.044 
.O17 
-035 
.030 


.0006 
. 209 
.040 
-035 


.029 
.055 
.023 

033 
.O19 


.O21 
.03C 


- 009 
. COQ 


.042 


007 
020 


.O19 
.006 
O14 
.O13 
0.005 
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Star HD a 1900 5 1900 Vas. Sp. m bak ee 
m M © 
C7 of ee go508 ro"21™g |+49°10' | 6.5 G2 090 4.4 |07038 
2770A....| 90537 10:22.0 |-F37 13 | 4-4 G8 16 0.6 | .017 
ADS 7779A....| 90572 10 22.3 I+ 4 4 |7.4t| Go i 2.2 | .009 
2780..... 90633 10 22.8 |+66 8 | 6.4 K2 .O4 0.9 | .008 
C $204.05 5 go7II Io 23.2 |— 6 5 | 8.1 Ko .48 5:2 026 
BD +30°2021..... 90717 10 23.4 |+30 15 | 6.7 Kr .03 0.8 | .007 
ry is ee go718 10:23.5 |14. SE |-7-1 G5 .08 I.3 | .007 
2785..... 90839 10 24.2 |+56 30 | 4.8 F8 18 3-5 | .08s 
7 i) ae 90957 10 24.9 |—29 9 | 6.1f | K5 07 0.4 | .007 
7 | eer QgIoll 19. 25.3 | 240 | 7.1 Ko .08 2.2 O10 
20C CB ae.o supe oe Io 25.5 |+46 3 | 8.8 Mr 84 8.2 | .076 
2908..<:.| OXO7S 10 25.7 |+81 1 | 6.6 G4 .02 0.9 | .007 
2790A... gt100 10:26:0 |— 7 7% | @.4 Mo 04 0.2 006 
BD +30°2031..... 1163 10 26.4 |+30 14 | 7.8 F8 09 3.4 | .013 
2709..... QI1go 10 26.6 |+76 14 | 5.0 G7 .03 6.7 O14 
2800... Q1232 10 26.9 |+14 39 | 5.7 M2 04 | —c.6 | .005 
2865... <. g1256 1027.1 | §1@ |} 7.2 Go 03 1.0 | .006 
2802A... QI312 10 27.4 |+40 56 | 4.8 Aqn 14 1.8 025 
2806:..... 91347 10 27.7 |+49 42 | 7.6 F8 29 3.8 | O87 
1k 91480 10 28.7 57 30 | 5.2 Ags 07 2.7 | .632 
2815A....} 91550 IO 29.3 |—23 14 | 5.3 K4 oI 0.1 | .009 
2816.....| 1612 10 29.6 |-+ 7 28 | 5.2 G6 12 0.8 | .013 
2818..... 91706 10 30.2 |—22 40 | 6.2 5 Il 2.9 | .022 
2819..... 91752 10 30.6 |+36 51 | 6.2 F3 05 3:4] :029 
2821A....| 91880 10 31.4 |—15 50 | 6.5f | M1 03 | —0.4 | .004 
ADS 7840A....| 91881 1635.4 |—26 o [Gust Be BecoG 2.4 | .02% 
Pp oe 91889 to 31.6 |—11 42 | §.8 F5 73 3.8 | .o40 
2824..... 92000 10 32.2 |+34 36 | 6.9f | K2 03 ° 005 
9895s «os 92036 10.32.55 [26 54 | 5.1 M2 II | —o.1 | .009 
2828..... 92095 IO 32.9 | +54 11 | 5.7 K3 12 ° .009 
2829..... Q2125 10 33.1 |+32 30 | 4.8 |cGa2 or | —1.6] .005 
7c rs 92168 10 33.4 |+38 26 | 6.1f | F8 23 3.3 | .0a7 
2832.....| 92196 10 33.5 |+16 39 | 6.6 F2 O5 3.1 | .020 
2836..... 02214 10 33.7 |—16 21 | 5.4¢ | Ko II 1.0 | .013 
ADS 7873A....| 92321 10 34.5 |+38 55 | 8.0 K5 03 0.3 | .003 
ADS Oa Be. wi aii exe 10 34.5 |+38 55 | 8.5 K3 .03 0.6 | .003 
ADS 9S7TA.....| 9239293 10 34.5 |+ 9 22 | 8.1f | F6 .10 3.0 | .OI0 
2838..... 92354 10 34.7 |+68 58 | 5.9 K3 04 ©.2 | .007 
to) 02424 IO 35.1 |+66 14 | 5.1 K4 .18 r.2 | .687 
2844...:. 92523 10 35.9 |+69 36 | 5.2 K4 02 | —o.1 | .009 
C 1260.2... 92538 10 35.9 |+66 32 | 8.7 Go 21 3.6 | .o10 
9846s: . 5. 92588 10 36.3 |— 113 | 6.4 Ki .19 2.5 | .ORF 
2847..... 92620 10 36.6 |+32 13 | 6.3. | Ms 03 0.0 | .005 
BD + 1°2471..... 92700 16:39:52: Fe 235. hF-6 K2 OI 0.7 | .004 
2851A.. 92740 10 37.5 |+ 4 6 | 6.8f 5 0.10 3.2 |0.019 
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CATALOGUE—Continued 











Star HD a 1900 5 1900 Vis. Sp. Ke bon Spee. 
m M Ca 
2022..... 95212 ro's4g™s |+46° 4’ | 5.7 K5 0”02 0.4 |o7009 
oy 95241 IO 54.7 |+43 27 | 6.1 Go .18 3.5 030 
2025.....| O5272 10 54.9 |—17 46 | 4.2 K1 .48 0.7 020 
A620)... 95310 10 55.2 |+39 45 | 5.1 7s 07 1.6 | .020 
2902723 .sn) O88as 10 55 =“ 4 On 5.6 3 .02 o.3 } ORF i 
CD —25°8383.... 95405 10 55.7 |—25 19 | 9.0 K3 4 0.4 | .002 
9040....%. 95418 10 55.8 |+56 55 | 2.4 A2s 09 c.7 | .046 
BD + o972g..... 95453 10 56.0 |+ 0 36 | 7.9 A7s 05 1.7 | .006 
BD +81° 359..... 05544 10 56.6 |+81 35 | 8.3 G4 22 4.2 O15 
2031....-.| 05578 10 56.7 |— 157 | 5.3f | M1 04 O.! O10 
ADS 8022A... 95577 10 56.8 |+15 9 | 8.9 F4 .08 3.2 | .007 
2933A....| 95680 10 57.6 |+62 17 | 2.3f | G7 0.14 0.0 | .035 
ee 95735 10 57.9 |+36 38 | 7.6 | M2 4.77 | 10.7 | .417 
2937A....| 95808 10 58.3 |—10 46 | 5.6 G6 0.14 0.9 | .oIr 
9030... 95849 10 58.5 |-+ 0 32 | 6.2 K3 07 0.6 | .008 
C i 7 eee 95955 10 59.0 |+66 21 | 8.5 K4 . 26 6.6 | .042 + 
2040A... 95934 10 59.0 |+38 47 | 6.1 Aon 07 2.3} -ORg 
ye eee 95970 10 59.2 |+38 47 | 7.4 "5 09 3.3 | O88 
BD +0606° 697..... 96074 10 59.8 |+66 25 | 7.7 G8 03 2.4 | .009 
2942A....| 96097 10 59.9 |+ 7 53 | 4-7 F3 35 2.1 030 
ry 96004 10 59.9 26 46.1 926 Go ©.40 4.1 | .021 
C Cy) Sareea Capea ace er Ir 0.5 |+44 2 | 8.6 M2 4.54 10.1 | .200 ! 
ZOAF S56 os, 96202 Ir O:.§ |—26 45 3 F4 °.20 3.0 | .038 
2049.... 96418 II 1.7 |+26 5 | 6.7 F6 .O7 3.21 C20 
2950A....| 96436 re 5.8) |e 2-40: | 629 G7 38 2.6 | .024 
C 1359.....)) Q65na Ir 2.2 |+8217 | 7.4f | G3 23 4.8 | .030 
ADS 8065A....} 96527 Ir 2.2 |+53 22 | 7.6¢ | Fo 08 4.1 | .020 
io) te 96616 Ir 2.7 |—42 6] 5.3 Assp*| .08 ¥.2 | .Ong 
C ie. ae 96700 II 3.2 |—29 38 | 6.5 G1 55 4:3 } .033 
2958.....| 96833 EE 4.0 eas 2 ga Kr .07 0.5 | .029 
BGC 5691C....} 96972 11 4.8 |+66 35 | 8.8 G7 co 1.3 | .003 
BGC 5691A....] 97033 II 5.2 |+66 34 | 9.0 G5 . 36 3.7 | .009 
ADS 8083A....] 97101 Ir 5.6 |+31 o | 8.8 Mr 62 8.7 | .096 
ADS od | ae | ra | 11 5.6 |+31 0 |10.4 M2 .62 10.3 | .096 
ADS 8083C....] 97100 Ir 5.6 |+31 0] 9.0 G5 .06 2.5 | .005 
BD +509°1353.-..- 97140 Ir 5.8 |+59 27 | 7.3 Fo 05 2.7 | Omg 
. 1966, 97233 Ir 6.4 |—14 26 | 9.0 | Mo Q2 8.0 | .063 
29067AB. 97561 11 8.4 |+20 41 | 7.7¢ | G4 42 4:1 | .086 
2971A....| 97584 11 8.6 |+74 1 | 7.8 K5 41 6.4 | .052 
QTE 5 beast ss wre ver Ir 8.6 |+74 1 | 8.3 Mo oI 0.2 | .002 
2972A....| 97603 1r 8.8 |+21 4 | 2.6 A2n 21 2.1 | .079 
ROIS a0 si, 97605 11 8.8 |+ 8 36 | 5.9 K3 13 0.7 | .009 
iy) ee 97633 Ir 9.0 |+15 59 | 3.4 A4s II ¥.0 | .dg3 
2970..... 97778 II 9.9 |+23 38 | 4.9 M2 .02 | —1.0] .007 
2977A....| 97855 II 10.3 |+53 19 | 6.3 F2 0.18 3.7 |0.030 
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II 
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II 
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II 
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8 ie 
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II 
II 


II 
II 
II 
II 
II 


II 
II 
II 
II 
Il 
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27. 
a. 


28. 
28. 


29 


29. 
29. 


woo 


WO Of we 


NWUO0 


I 


SIO W 


= 





+69 § 


—22 


+44 


=: 35 
+ 8 
+45 


i 32 


+42 


+44 
+45 
+21 
+34 


— 28 : 


+44 
+32 
+68 
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+42 


— 6 
aoe 
+48 
7 
+48 
+56 
—39 
+20 
+14 
— 26 
+ 2 


ak 
+33 


56 








Anowmn 





Vis. _ Vis. Spec. 
m 7” . M © 
7.3t | Ki o” 10 0.6 |o%005 
7.8 F2 12 3.3 | .013 
5.9 F7 14 3-4 | .032 
5.8 F6 .14 3.6 | .036 
6.2 K4 .02 0.3 | .007 
ey G7 vay 0.4 | .022 
7.2 F5 20 3.7 | .020 
5.8 F5 .22 3.4 | .033 
5.8 G8 0.01 0.7 | .oI0 
6.1 K2 1.06 5.8 | .087 
5.4 G6 0.18 0.8 | .o12 
4.5 G8 .O4 0.3 | .O14 
6.7 Ko .07 0.9 | .007 
Ce. A7n eC 2.0 | .020 
6.2 Ki 04 0.1 | .006 
CC M6 .O1 0.2 | .009 
6.6 | Gr 59 4.2 | .033 
8.7T | Ks5 .59 6.6 | .038 
5.6 F5 .14 3-4 | .036 
8.3T | Ks .40 6.9 | .052 
8.3t | G4 28 5.3 | .0ag 
8.2 A8n Ol 1.9 | .005 
5.4 Ki .08 0.6 | .or1 
5-5 | G6 -39 | 5.2 | .087 
6.8t | Go 38 | 3-9 | .026 

| 

8 M3 .02 | —0.2 | .003 

7 |) a 35 | 3.6] .038 

I G4 .67 | 4.4 | .OII 

5 K2 .06 0.1 | .008 

8 G8 .03 0.7 | .006 
6.2 G8 08 0.7 | .008 
7.8 F4 225) ~g.& |) cexg 
4.9 G8 05 0.6 | .014 
8.0 Fo 65 3.8 | .014 
4.2 M1 .Ig | —0.5 | .o11 
3.8 Ki .14 0.4 | .021 
5.4 K3 .O4 0.6} .orr 
5.0 G4 G7 §.2 | .%k0 
4.8f | F4 0.16 3.4 | .052 
5-9 A6én 12 2.3 | .o19 
5.4 | M4 .03 | —0.5 | .007 
2.2 Aqn 5a 2.1 | .096 
3.8 F8 .79 4.0 | .II0 
6.1f | Ko 0.01 2.2 | .O17 
64 BR boscacs 2.1 |0.014 
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CATALOGUE—Continued 
Star HD a 1900 5 1900 Vis. Sp. Ke Va. seh 
m M rT 
tio ae 103026 11546™6 |—30°16’ | 6.0 Fs 0” 31 3.4 |0"030 
cut. ae 103095 II 47.2 |+38 26 | 6.5 G5 7.04 6.3 | .og! 
BD +87° go..... 103120 11 47.4 |+86 47 | 9.1 Ko 0.34 5.6 | .02¢0 
ADS 8337A....| 103246 11 48.3 +7419 | 7.1f | F7 09 3.5 | .o19 
BD +14°2447..... 103311 11 48.7 |+14 35 | 8.1 Fo 03 2.8 | .009 
Co 103327 PROS: bogies 173 G6 .O7 4-1 | :6a3 
BGC 5960A....] 103432 I1 49.4 |+19 58 | 8.4 G6 .45 4.8 | .o19 
BGC 5960B 103431 11 49.5 |+19 59 | 8.4 G7 44 5.2 | .023 
R510. «5%: 103402 Il 49.6 |—25 10 | 5.5 G4 .08 t.t | .083 
BOT. ccs 103484 Ir 49.9 |+ 9 © | 5.6 Ko .03 I. | .O%2 
3123A....| 103578 Ir 50.5 |+16 12 | 5.8¢t | Ags .02 12-1 .@52 
BEAA c/s 103590 II 50.6 |—27 55 | 6.1 K5 503 0.1 | .006 
+ © eee 103605 11 50.8 |+57 9 | 5.9 Ko 0.01 0.5 | .008 
C BACT. 5/2 103932 II 53.0 |—27 8 | 7.2 K6 1.24 7:0°| .OO% 
i | ares 103945 II 53.1 |+ 4 2 | 6.9 M4 0.01 | —0.9 | .003 
3132A....| 104055 RIAGS IO: [an OK Os K3 07 | —0o.1 | .005 
ta 104216 Il 55.1 |+81 25 | 6.4 M4 .07 | —1.0 | .003 
cy ee 104304 rr 65.0 |— 9-53..115.6 G7 .49 4.7 066 
BEKO > 560i: 1043560 II 55.90 |J— 113 | 6.4 G8 .08 0.3 forels) 
BEAT 540 104438 II 56.5 |+36 36 | 5.6 Kr .14 0.5 O1O 
0 en 104452 Ir 56.6 |+22 39 | 6.6 F6 04 r.8 | LOFT 
Ra Sec ce 1045506 II 57.4 |+43 39 | 6.8 Go 62 4.5 035 
BD °-+30°2217..... 104710 Ir 58.4 |+3014 | 7.7. | M5 .03 | —0.1 | .003 
S580. 104731 11 58.5 |—41 §2 | 5.3 4 34 3-1 | .036 
cL) arte 104755 11 58.6 |+ 6 7 | 6.5 F2 7 3.2 | 2022 
C T402...... 104800 II 59.0 I+ 355 | 9.3 Go a 3.2 | .006 
3150A....| 104827 II 59.2 |+22 1 | 6.1f | A8s 04 2.5 | O76 
BEGORS. scale vie ces «cho It 59:2 |+22 1 | 7-5 F2 04 2:0 | .0r2 
BEG ccs 104904 Ir 59.7 |+86 8 | 6.4 F6 a 2.5 | <O87 
BEG ccs 104979 I2 0.1 I+ 917 | 4.2 G5 22 I.1 | 024 
C oy ae 104988 I2 0.1 |— 057 | 8.4 Ko a 5.4 | .025 
3166..... 104985 12 0.2 |+77 28 | 6.0 | G8 17 0.7 | .009 
3157A....] 105043 12 0.6 |+63 30 | 6.2 K2 09 0.6 | .008 
St eee 105089 I2 0.9 |— 2 34 | 6.5 G8 .05 0.6 | .007 
ADS 8419AB. .| 105122 I2 1.0 |+69 15 | 7.8f | Fs5 06 2.0: | 2083 
BD +28°2077..... IOSIOI 12 1.0 [+28 7 | 9.7 Fo .O9 3.1 | 005 
BD + 0°2897..... 105390 12 3.0 |+ o11 | 8.9 F4 .07 2.9 | .006 
ADS 8434B....| 105422 12 3.1 |+56 1 | 8.4 GI .18 Aco. cOFS 
STOO)... 5.5 105452 I2 3.3 |l—24 10 | 4.2 F2 .09 2.8 | .052 
ADS 8440A....| 105590 I2 4.3 |—11 18 | 6.8 G2 34 4.2 | .030 
C 0 se 105631 12 4.6 |+40 49 | 7.4 Kr 32 5.4] .o40 
2500 «0:3 105639 12 4.6 |-+ 2 28 | 6.1 K3 .19 E2S| 2Otd 
SESE. os 105702 12 5.0 --6:22 || 5.7 ¥6 Be iy. I.5 | .O14 
ch Gy Wage 105707 12 5.0 |—22. 4 | 3.2 K3 .06 0.3 | .026 
4 a 105791 12 5.6 |+66 13 | 8.7 Fr 0.31 3.4 |0.009 
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CATALOGUE—Continued 
Star HD a 1900 5 1900 Vis. Sp. bu Vis. Spec. 
m M vs 
: ae a ee pee : : ‘ Gate te 
3177A....| 105943 12" 6™5 |+82°16' | 6.3 K5 0”02 | —o.1 |o%005 
ADS 8450A 105903 12 6.5 |+53 590 | 7-5 K2 22 6.4 060 
ADS SACO ss Scie esas cot 4 52: 626 +53 oe Sy ey K1 22 5.9 | .044 
3179.. 100002 iz 6:5 +57 37 60.5 5 .02 O.! .005 
3180 105981 12 6.8 |+26 26 | 6.1f | K4 06 0.3 | .007 
cot) eee 100057 12 7.1 |+21 61] 5.7 G8 .03 1.0 | .o1 
Cc 1522 100110 ia: 9:4 | 2:92: 1 7-4 GO 74 4.6 027 
C 1523 1001506 12 7.8 |+10 36 | 8.0 K1 43 ea 029 
Cc I524.....| 1062TO 12. Sik | 24 | 7.0 G2 59 4.3 | .o19 
ADS 8470A 100365 52 9-3 |-F33 20. | 6:8 K3 52 0.7 | .006 
C3) ee 100478 12 9.8 |+53 590 | 6.3 Ko .02 0.9 | .008 
ADS 8477A 100515 1210.0 |— 642 | 7.7¢ | Gs 27 4.6 | .024 
ADS SAR ge. cchecarstvorraies 12 10.0 |— G42 [7-7 G8 0.32 5.2 032 
C Hea ke 106516 I2 10.0 |— 9 44 | 6.1 F3 I.02 3-5 | .030 
3189 100574 12 10.4 |+70 45 | 5.9 K2 0.04 0.4 | .008 
ADS SABO css be Oe eR Ges 12 10.9 |+ 612 |10.0 K6 2 7.4 | .630 
3193A....| 106690 I2 11.1 |-+41 13 | 5.8 Mo 05 0.3 | .008 
30) ape 100714 I2 11.3 |-+-24 30 | 5.1 G8 .03 °.9 O14 
3195 100760 12 11.5 |+33 37 | 5.4T | Ko .12 ©.5 | .o10 
3190A 106708 12 11.9 |+80 41 | 7.3 A8n 03 2.0 | .009 
C TRAOu, os. 106811 I2 11.9 |+64 11 | 8.4 | G3 20 4.2 O14 
3198A....| 106887 12 12.5 |+29 30 | 5.7 | Agn 06 2-8 023 
BD +15°2441..... 106888 1212.5 |+15 0 | 8.1 | F8 06 4.2 | .017 
C i) ae 106949 1212.8 |+15 35 | 8.3 | F6 ag 3.1 | .009 
BD +109°2547..... 100972 1213.0 |t19 0 | 7.5 | Fs5 .03 2.1 | .68g 
3201A.. 100976 12 13:0. |— 3.24 | 6.6 | F4 .02 3.0 | .o19 
3201B. 100975 12 13.0 |— 3 24 | 7.0 | F5 02 402 O17 
C FSAB. 33, << 107054-5 | 12 13.5 | +30 49 | 6.1 A7jn fe 2.4 | 018 
ADS 8500A....| 107068 2.53.6. (-PEaar Sse tGte Race: 3.0 | .007 
ADS SECO cs fens cteaciens 1213.6 |+12 21 | 9.2 a lee 3.9 | .009 
RIO) «<0 IO7113 12 13.9 |+86 59 | 6.3 | Fo ys 3.2 | .024 
C TSAQ: «<5; 107146 1214.1 |+17 6 | 7:0 | G3 .24 5.2 | .044 
BD —15°3450 107149 Te ea eos eo ee | oa ere —0.4 | .002 
3205A 1071061 1214.2 |— 822 |7.0 | Ko 04 0.6 | .005 
BD +15°2445..... 107170 1214.3 [+15 7 | 6.7 | Go .07 0.4 | .005 
o_o 107192 12 14.4 |+88 15 | 6.3. | Fo .07 3.0 022 
20C 0 ar Ceaee! Ae ae» 1214.4 |+28 56 |10.1_ | M2 64 8.7 052 
FAO 655-0 107213 1214.5 |+28 43 | 6.3 | F8 .24 3.1 | .023 
32It..... | 107274 12 14.9 |+49 32 | 5.6 | Mr .o1 | —0.8 | .005 
ADS 8514A....} 107288 1215.0 [+14 25 | 6.9 | Ko 05 0.8 | .006 
| | 
3212A....| 107341 12 15.3 |+38 27 | 6.7 | G7 06 0.7 | .006 
(co) 107328 1215.3 |+ 3 52 | sz | a 31 0.4 | .or1 
v1) ee 107325 I2-18.3 [Papwe [527 K2 .14 0.6 | .o10 
3210A 107383 1215.7 |+18 21 | 4.9 G6 .14 0.6 | .o14 
Ct eee 107418 $2 39.5) | 3g. I | 5-4 K3 0.00 0.4 |O.010 
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CATALOGUE—Continued 

Star HD a 1900 5 1900 ig Sp. m7 — eal 
S270... 107465 125160 |+58°25’ | 5.7 Ks 0708 0.4 |o%009 

C + 107596 12 16.9 |+42 42 | 9.1 Mo 57 8.7 | .083 
BD +17°2469..... 107612 1217.0 |+17 17 | 6.6 Agzsp*}..3...: 0.6 | .006 
BD —14°3500..... 107642 1217.1 |—15 o | 6.7 | 7 ay Seer 0.4 | .005 
3223A....] 107705 12 27-4) iS 621655 F7 .18 3.8 | .029 

3224A....| 107700 1217.5 |+26 24 | 5.1T | Fa2 .02 2.4 | .029 

R290 4. 107815 12:18,1 [24 17 | 5.8 Ki 03 0.8 | .o1o 

3228A....| 107869 12 18.6 |—29 47 | 6.6 | Mo .00 | —0.8 | .003 

S90... ».. 107950 1219.2 |+52 7 | 5.3f | G6 OI 0.5 | .o11 

ADS 8530A....} 108007 1219.4 |+26 8 | 6.6¢] A6n .O4 ig | .o77 
C i re 108081 1219.9 |— 340 | 8.4t | G4 26 4.6 | .017 
C ESOQs is; 108076 12 19.9 |+38 52 | 8.1 Fo 62 3-9 | .o14 
3233-.... 108123 I2 20.2 |+24 29 | 6.1 K1 .07 0.7 | .008 

cy ee 108135 12 20.3 |+57 20 | 6.0 | M3 .03 0.2 | .007 

C BSOO. 6.0 108153 I2 20.4 |+32 25 | 9.3 K4 .40 7.0 | .035 
BOR... s/, 108225 I2 20.9 |+39 34 | 5.2 G4 09 0.9 | .014 

cL oe 108381 I2 22.0 |+28 49 | 4.6 K3 .12 0.4 | .o14 

ADS 8553A....] 108421 I2 22.2 |+27 35 | 9.2t | Ks5 24 6.4 | .027 
ADS RSENS a cos lowireerescines I2 22.2 |+-27 35 | 9.5 Ko 24 7.3 | .036 
BD +42°2307..... 108464 12 22.6 |+41 55 | 7.5f | F3t .05 2.0 | .Ors 
3940... 5: 108477 12 22.6 |—16 5 | 6.5 G4 .03 0.1 | .005 

Colt See 108506 12 22.7 |— 4 4] 6.3f]} A8n 08 1.6 | .o11 

ce | ee 108502 12 22.8 |+56 16 | 5.8 | M2 .03 0.6 | .009 

ADS 8561A....| 108574 12 23.2 |+45 21 | 7.4 F8 31 4.1 | .022 
ADS 8561B....} 108575 4223.2: |r45 21 | 3.0 G2 ay 4.2 | .017 
oe eee 108680 12 24.0 |— 153 | 7.6 | M4 .O§5 | —0.4 | .003 

cv? ene 108722 12 24.4 |+24 40 | 5.5 F2 .02 1.8 | .018 

p TEBOS «52:05 108754 12 24.6 |— 246 | 8.7 G6 .70 -7 | .026 
3258A....| 108799 I2 24.9 |—12 50 | 6.4 F8 .25 3.8 | .030 

39c0......<: 108821 12 25.1 |-23 9 | 5.9 | Mo .03 | —0.2 | .006 

[ae 108845 12°25.3 |-s2 5 | 6.2 F6 28 2.3 1 .020 

32602AB. .| 108875 12 25.5 |+1016 | 8.5f | Fs5 .08 2.8 | .007 

ADS 85760A....| 108877 12 25.5 |+ 4 7.4 G7 .02 0.9 | .005 
SIGH. x 108910 12:95.7 |— 4037 | 7.1 K4 08 0.0 | .004 

3205.....] 108907 12 25.7 |+69 45 | 5.2 M4 .08 | —0.5 | .007 

S007 5 6 108954 12 26.1 |+53 37 | 6.2 F7 .18 3-9 | .035 

BD +17°2489..... 108957 12 26.1 |+17 10 | 7.5 Ki .02 0.8 | .005 
20C eG A sete erie 2 12 26.3 |+ 9 22 | 9.7 Mr 84 8.8 | .066 
ADS BORGES ide ya Wace ne 12 26.4 |—10 31 | 8.7 Fr .08 2.4 | .006 
B89. 6.63); IOQOI4 12 26.5 |— 430 | 6.3 Go .05 1.0 | .009 

Coy ee 109085 12 26.9 |—15 39 | 4.9 | F2 44 2.9 | .040 

ce kere 109141 12 27.4 |—13 18 | 5.7 Aon 15 1.2 | .013 

ADS 8591A....] 109213 12 28.0 |+75 22 | 7.5 Go 02 0.8 | .005 
COT aa 109217 12 28.0 |+10 51 | 6.5 G7 .06 0.7 | .007 

ct ae 109272 12 28.4 |—1217 | 5.8 G8 0.05 0.8 |o.010 
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CATALOGUE—Continued 














Star HD a 1900 5 1900 Vis. Sp. Me Vis. Spec. 
m M 7 

Cr, 109317 12h28™7 |+33°48' | 5.4 G7 o"04 0.6 jo"o1r1 

REGO acc 5 109358 I2 29.0 |+41 54 | 4.3 Go .76 4.2 | .096 

3080. 5... 109379 12 29.1 |—22 51 | 2.8 G4 .06 0.0 | .027 

3284(B). .| 109510 12 30.1 |+18 56 | 7.2f | Aos .02 2.5 | .or! 

3285(A). .| 109511 12 30.1 |+18 56 | 5.2 Go 02 0.4 | .o11 

ga07...... 109551 12 30.5 |+70 34 | 5.5t | Ka .03 0.3 | .009 

ADS 8606A....} 109628 12 31.0 |+11 57 | 9.0f | Go .30 3.4 | .008 

ADS BOGG Bi ahs cede see I2 31.0 |+11 57 | 9.0 Go . 30 4.5 | .013 

3388...... 109046 12 31.1 |+80 48 4 F3 .08 3.1 | .014 

Ces) ee 109742 I2 32.0 |+17 38 | 5.8 K5 05 0.3 | .008 

3293A....] 109799 12 32.4 |—26 35 | 5.4 F2 42 3.0 | .033 

3294.....| 109896 I2 33.3 It 2 24 | 6.0 M3 .09 0.0 | .006 

3295A....] 109944 12 33.6 |— 349 | 7.2T | Mo .05 | —0.5 | .003 

3298.....]| 110014 12 34,1 l— 7 27 | 4.8 K3 .08 0.3 | .013 

3200... . 110024 12 34.1 |+21 37 | 5.8t | G8 .08 ©.5 | .009 

C 1604..... 110313 12 36.0 |+69 21 | 8.2 Gr .46 4.3 | .017 

BD Sa ee Ce eee 12 36.1 |+84 11 |10.0 Ki .20 6.1 | .017 

BD +75°479..... 110312 12 36.1 |+74 58 | 8.1 K4 .02 | —0.2 |] .002 

3303(B). .| 110317 12 36.1 |—12 28 | 6.4¢ | Fi .12 1.9 | .013 

3304(A). .| 110318 12 36.1 |—12 28 | 6.3f | F6 me 2.1 | .o14 

3307A....} 110379 12 36.6 |— 0 54 | 3.6 Fo 56 2.8 | .069 

3307B....| 110380 12 36.6 |— 0 54 | 3.7 Fo .56 2.9 | .069 

PC, ee 110418 12 36.8 |— 657 | 7.2 M1 .05 | —0.4 | .003 

BD +84°286..... 110533 12 37.8 |+84 1 7.71 | Fo 23 3.4 | .014 

cee 110619 12 38.4 |—37 7 G5 -9I 4.9 | .030 

Cr aa 110046 1238.5 |— 1 2] 6.1 G4 .10 2.8 | .022 

BAtOe ss 110666 52 350% (= 27-47. $3 K4 .O7 0.3 | .008 

Co) er 110897 12 40.3 |+39 49 | 6.0 Fo .38 4.3 | .046 

S290). cvs 111028 I2 41.3 |+10 6] 5.9 Ki 53 2.4 | .020 

Cy ae 111007 13:48. F beIF FL S33 K4 OI 0.3 | .o10 

SAAONs 0 9. II1199 12 42.4 |— § 45 | 6.3 F5 05 2.9 | .021 

CES Saree 111239 12 42.8 |+ 4 7 | 6.7 M4 .O1 0.2 | .005 

S596: . «. 111335 12 43.5 |+67 20] 5.7 | Ks OI 0.3 | .008 

C JO3F «05% 111395 I2 43.9 |+25 23 | 6.4 G6 .39 4.9 | .o50 

C i. 111456 12 44.3 |+60 52 | 5.9 F6 .10 3.3 | .0ag 

CS 1630. ....; III515 12 44.6 |+ 145 | 8.1 G6 .66 4.9 | .023 
C $633 %80'c. 111631 12 45.6 |— o13 | 8.7 Mo 39 8.4 | .087' 

3344A....] 111720 12 46.2 |— 9 48 | 6.5 G8 .02 0.9 | .008 

Lc? ae 111765 12 46.5 |+ 3 36 | 6.1 K4 .04 0.3 | .007 

Cc?) oe 111812 12 46.8 |+28 5 | 5.1 F5 03 2.3.) .ea7 

ADS 8690A....| 111844 12 47.0 |+19 43 | 7.7t | Fot .07 1.3 | .005 

3348(A). .| 111862 12 47.2 |+17 37 | 6.5 Mo 02 | —0.3 | .004 

3350(B). .| 111892 12 47.4 |+17 39 | 6.9 F5 .05 2.7 | .o14 

C 1640..... 111980 12 47.9 |—17 57 | 8.3 F6 .88 3.0 | .009 

i ee 111998 12 48.1 |— 3 I | 6.2 F6 0.26 3.2 |0.025 
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CATALOGUE—Continued 














Star HD a 1900 5 1900 Vie. Sp. mm Ve. Spee. 
m M Ca 

Ly) ee 114613 138 6™5 |—37°16' | 4.9 G3 0” 30 4.6 |07087 

3422A....| 114642 13 6.7 |—15 40 | 5.1 F5 31 3.0 | .038 

SARA s 55 114074 13 6.9 |+41 I9 | 7.3 G6 03 0.6 | .005 

C F603)... 24. 114703 13 7.0 |+68 2 | 8.8 Ki 73 oF 024 
CD —34°8720..... 114092 13 7.0 |—34 12 | 7.6 F7 0.51 22% O13 
Ky 7? een 114710 £2 9.2 IOS. 2F |b 4.3 Go 1.18 4:5 110 

LY Cee 114729 13 7.2 |—31 20 | 6.7 Go 0.38 4.1 030 

ADS 8814A....] 114723 13 7.3 |+32.37 | 7.5T | Fa 04 ao O14 
Cc $OG6: 52% 114762 to 728 Ree SS F7 .58 3.6 O14 
C BIODi cba un tie 13 8.8 |+74 23 | 9.8 G2 33 4.7 | .o10 
3430.....| 114946 13 8.8 |—19 24 | 5.6 Go 20 4.7 | .066 

3434A....| 115046 13 9.5 |+11 52 | 5.8 Mo 09 0.1 | .007 

3435(A). .| 115080 13 9.7 |—I0 50 | 6.9 G3 38 4.7 | .036 

3430(B). .| 115079 13 9.8 |—10 49 | 7.8 K2 ol 0.6 | .004 

Ey c?. 115202 13 10.6 |—19 25 | 5.3 K1 32 at 023 

BAAD. 552: 115337 13 11.6 |+81 o | 6.3 G5 .OI 0.8 008 

3443.....] 115383 13.23.38 I 9-57 | 5.2 r8 .38 -7 | .050 

ADS 8841A....] 115404 13 11.9 |+17 33 | 6.7T | K3 67 6.2 079 
cy.) 115466 13-312.2 |—10 FE | 7:2 A8s og 2.3 | .o10 

BD —14°3683..... 115407 C3532. [Sk -NGLF eee | eas, 0.7 | .006 
SAAR. 5s 115478 1312.3 |-Fi4. 12 19.4 K5 .03 0.4 | .o10 

SAAD... 115521 13 12.6 I+ 6 o | 5.0 | M2 02 | —o0.4 | .008 

BD +14°2593..... 115539 1312.7 |--14 18 | 7.3 G4 10 I.2 | .006 
BD —17°395%..... 115559 13 12.8 |—17 47 | 9.2 Gr .19 3.7 | .008 
SAAR. fess: 0i 115604 1313.1 |+41 6 | 4.7 's5 0.12 2.0 029 

3448A....] 115617 13 13.2 |—17 45 | 4.! G6 1.52 5.2 120 

SARC in 33 115059 £3, 13.5; |— 22°30 | 9.3 Go 0.08 0.6 029 

ADS SEGPRR ASE a eee 13 14.9 |+35 40 | 9.6 Mr 88 9.2 | .083 
CU Le eee 115903 13 15.1 |—10 47 | 7.1f | Ko 13 0.5 | .005 

C 1722. ....| FIOOF2 13 15.7 |+ 439 | 8.8 .5 58 6.4 | .033 
S086 03. 116010 1315.8 |+40 41 | 5.7 K1 .06 0.5 | .009 

C Gy. aay 116050 13 16.1 |+43 38 | 8.2 K2 .44 a 020 
3460.....| EEOEZS 13 16:8 |—E2 3. FI Mr .03 | —0.4 | .003 

ZAGO. «os 116303 1317.7 |+44 26 | 6.4 A8s .08 I.I | .009 

Cy) ae 116365 1318.1 |— 4 24 | 5.9 K3 .03 0.4 | .008 

BAAR. ae 116459 13 18.6 |+85 17 | 7.4 F7 i¥g 3.4 o16 

ADS 8887A....| 116495 13 18.9 |+29 45 | 9.5 Mo 54 8.3 057 
ADS SSSeE fo. csces tex 13 18.9 |+29 45 | 9.8 K6 54 7.5 035 
Yt ae 116568 1319.3 |— 438 | 6.1f | F- 16 3.5 | .030 

3474A....| 116656 13 19.9 |+55 27 | 2.9f | Aas|| ty 0.8 | .038 

3475B....| 116657 13 19.9 |+55 27 | 4.3T | A6s .13 I.5 | .027 

YC ee 116713 13 20.3 |—39 14 | 5.2 Kip* .20 1.6 | .o19 

SABE 6.2% 116870 E325 4: (—12 41. )'5-0 K5 «54 0.2} .008 

C ne 116926 13 21.8 |+68 42 | 9.7 G3 26 4.3 | .008 
L? oe 116976 13 22.1 |—1I5 27 | 4.9 K3 0.13 0.7 10.014 



































248 W.S. ADAMS, A. H. JOY, M. L. HUMASON, A. M. BRAYTON 


CATALOGUE—Continued 








Star HD a 1900 5 1900 

Ce ae 117043 1322™6 |+63°46’ 

2484.5... 117104 13 22.9 |—24 42 

rt 117126 13.23:2 |— © 19 

3487..... 117176 13 23.5 |+14 I9 

BARG, si.s: 117187 13 23.6 |+72 55 

BD +34°2426..... 117262 13 24.1 |+34 11 
3489..... 117246 13 24.1 |—18 13 

3400... .% 117267 13 24.3% |— 051 

ADS BOLI sale secs ss 13 24.2 |+12 0 
$402... 65. 117304 13 24.3 |+11 20 

BD +71° 651..... 117317 13 24.4 |+70 51 
BD — 7°3631..... 117421 13 25.1 |— 4 
BD +70" 74I..... 117448 13 25.3 |+70 39 
ce cy ee 1175606 13 26.1 |+79 10 

C TOAD & 05's 117635 13 26.6 |— I 49 
BD +88° 77..... 117672 13 26.8 |+88 4 
3499...-. 117675 13 26.8 |— 5 44 

BEOO.... «4s 117710 13 26.9 |+42 37 

aa: eee 117697 13 26.9 |+ 9 30 
3503A....| 117789 13 27.5 |—14 51 

2504... .. 117818 13 27.7 |— 9 39 

505..... 117878 1328.2 |— 7 7 

ADS 8939A....] 117902 13 28.3 |+35 25 
20C oy ee 117939 13 28.6 |—38 23 
ADS 8949A....| 118036 13 29.2 |+ O12 
3507A....] 118054 13 29.4 |—12 42 

3510..... 118219 i3 90.3 |- 455 

BRT i. <a 118216 13 30.3 |+37 42 

C ie ae 118330 13 31.1 |— 0 25 
ADS 8950A....} 118328 13 31.2 |+68 17 
ADS BOS. olin scnntan 13 31.2 |+68 17 
3518A....| 118623 13 33.0 |+36 48 

3522A 118742 13 33-7 |+30 41 

3523A....| 118741 13 33-7 |+51 13 

3520AB. .| 118889 13, 34.6 |-+11 15 

3527..... 118904 13 34.8 |+71 45 

BD +76° 403..... 118936 13 35.1 |+76 26 
BD +48°2141..... 118954 13 35.1 |+48 24 
3531A....] 119055 13 35.9 |+20 28 

QESERSs ccs [use nc o.85% 13 35.9 |+20 28 

BD +33°2361..... 119054 13 36.0 |+33 21 
oe eee 119126 13 36.3 |+23 o 

ADS 8992A I1Q124 13 36.4 |+51 1 
BECRs 5.628 T1QI49 13 36.4 |— 812 

20C re 119217 13 36.8 |+ 0 23 
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CATALOGUE—Continued 
7s Vis. ? Vis. Spec. 
Star HD a 1900 6 1900 as Sp. “ M pe 
ee 119228 13536 |+55°11' | 4.8 | M2 0"03 0.0 jo"orr 
C ‘yay eee 119288 13 37.3 |+ 8 54 | 6.1 F3 .39 3.0 | .024 
3537A 119425 13 38.0 |+ 4 3 | 5.77 | K3 .30 0.7 | .o10 
3538A....| 119461 13 38.3 |— 346 | 7.0 | K4 04 0.4 | .005 
7) ee 119584 I3 39.0 |+23 12 | 6.4 K4 .07 0.6 | .007 
Ct 7 119605 13 39.1 |—15 41 | 5.7 Fo OI 2.0 | .o18 
ty eae 1197006 13 39.7 |— 7 8 | 7.1 Ko .04 0.4 | .005 
3544..... 119750 13 40.0 |—32 32 | 4.4 | Fo 0.49 2.5 | .042 
C PCR 2.5 dnifeten ica ee er 13 40.2 |+18 20 | 9.7. | M1 1.86 9.2 
3548A....] 119853 13 40.6 |—11 56 | 5.8 G7 0.02 0.7 | .oIc 
C 1986..6.6 119850 13 40.7 |+15 26 | 8.5 M2 2.29 10.0 | .200 
C 0 119992 13 41.5 |+56 23 | 6.4 F4 0.37 3.4] .025 
ER ces 120033 13 41.9 |— 9 13 | 6.2 K5 .04 0.4 | .007 
CO eee 120052 13 42.0 |—17 22 | 5.8 | M2 .06 | —0.7 | .005 
i? ee 120066 13 42.0 |+ 6 51 | 6.3 G2 .50 3.8 | .032 
CC ee 120064 13 42.1 |+26 12 | 6.6¢ | F3|! 07 3-3 | .022 
i Saree? 120084 13 42.2 |+78 34 | 6.1 G7 .08 0.7 | .008 
3558A....] 120136 13 42.5 |+17 57 | 4.5 F6 -49 3-5 | .063 
20C Oe: uta maitoow oieste ones 13 42.5 |+ 6 49 | 9.7 Mo 54 8.3 | .052 
Ee 120164 13 42.7 |+39 3 | 5.6 Go 12 0.6 | .o10 
. CC) ee 120198 13 42.9 |+54 56 | 5.5 A2sp*| .02 0.9 | .o12 
C FAO ec. 6: 120237 13 43.1 |—35 12 | 6.5 F8 .57 4.0 | .032 
3568..... 120348 13 43.9 |+42 33 | 6.8 K2 .08 0.5 | .005 
3590.60.55 120420 13 44.1 |+31 41 | 5.8 G7 .O4 I.1 | .o11 
i) ee 120452 13 44.4 |—17 38 | 5.1 K2 II 0.6 | .013 
ADS go31A....| 120476 13 44.5 |+27 29 | 7.9¢ | K6 .46 7.0 | .066 
ADS OORT y 25 oliina vince 13 44.5 |+27 29 | 8.3 K6 0.46 7.4 | .066 
20C Shiu es 120467 13 44.5 |—21 36 | 7.9 K6 1.82 7.6 | .087 
9 tare 120477 13 44.7 |+16 18 | 4.3 Mo O.1I 0.5 | .o17 
CS 120539 13 45.0 |+21 46 | 5.1 K5 .02 0.3 | .oIr 
RRA es 120565 13 45.2 |+83 15 | 6.2 G6 .06 0.9 | .009 
C 1804..... 120690 13 45.8 |—23 53 | 6.5 G5 66 4.8 | .046 
BONE oe 553 120819 13 46.7 |+35 10 | 6.0 | Mr .07 | —0.2 | .006 
BD —17°3949..... 120901 13 47.2 |—18 13 | 7.0 Bay tracie 4.2 | .027 
3584..... 120933 13 47-4 |+34 56 | 5.0 | M2 .04 | —0.5 | .008 
SORR 3 I 21107 13 48.4 |+18 26 | 5.7 G4 .O4 0.5 | .009 
3589A....]| 121130 13 48.5 |+65 13 | 4.8 | M3 .00 | —0.6 | .008 
CG) ee 121299 13 49.6 |— 1 1 | 5.3 K2 .09 0.4] .o10 
3505A....| 121325 13 49.7 |— 734 | 6.5T| F7 .16 3.5 | 025 
See. «53. Bs.5.4 een ares 13 49.7 |— 734] 7-7 G1 37 4.3 | .021 
3596A....| 121370 13 49.9 |+18 54 | 3.1f | F7 a 3.2 | .105 
CO ee 121457 13 50.3 |+79 29 | 6.6 Kr .05 0.9 | .007 
360R..... «:. 121710 13 52.0 |+27 59 | 5.2 K5 .06 | —0.2 | .008 
BD +44°2312..... 121825 13 52.8 |+44 46 | 7.6 Fo OI 3.9 | .018 
C ee re 121849 13 52.9 |—33 30 | 8.4 G3 0.58 4.5 |0.017 
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CATALOGUE—Continued 






































Star HD a 1900 5 1900 pe Sp. m — ae 

ADS 9072A....| 121906 13534 |+19°57'| 8.6 F2 0” 06 3.0 |0%008 
C 1828... .... 121953 13 53-7 |+65 51 | 7.6 G2 29 4.0 | .o19 
3605)... 121980 13 53.8 |+15 8 | 6.0 K5 09 0.6 | .008 

2007.2... 122066 13 54.4 |—24 31 | 5.8 F3 24 2.6) |) 1022 

3608 ......... 122106 1354.6 |— 3 4 | 6.3 Fs 07 250) | 02% 

20C See Sateen ee 13 54.8 |+34 21 |10.2 Agsp*} .54 5.0 | .009 
oe Gee 122430 5350.7 1-20-67 (i577 K3 04 0:3 | .008 

BD +209°2483..... 122442 13 56.8 |+28 53 | 7.9 A7s oI I.g | .006 
BGC 6703A....| 122510 13 57.2 |—31 12 | 6.6f | Fs5 II 2.6} .o16 
ADS GODS 5. le oorse ore 13 58.5 |+46 49 | 9.9 | M4 55 10.0 | .105 
ADS 9094AB. .| 122769 13 58.8 |+ 858 | 8.sf | Fs |...... 3.0 | .008 
3076... 2. 122837 13 59.0 |—14 29 | 6.4 G6 05 0.8 008 

BD +29°2486..... 122992 14 0.0 |+29 37 | 8.2 M4 06 | —o.2 | .002 
cy) oe 123123 14 0.7 |—26 12 | 3.5 K3 57 .4 | .024 

Ce aa 123139 ig. 6:8 | 35 53. | °2.3 Go 75 0.6 | .046 

ene, os 123255 14 1.4 |— 850] 5.5 A8n 14 2.2 022 

BD +209°24093..... 123409 14 2.4 |+28 54 | 7.0 G6 05 255 O13 
ADS g115A....| 123453 14 2.7 |—12 27 | 7.7t | F7 14 2.5 | <OFs 
3620. .... 123630 EA 339 16-82 110. S G7 02 0.9 | .008 

4030... < 123657 14 3.9 |+44 20 | 5.4 M4 04 | —1.0| .005 

C ESGe. oc 26 123760 14 4.5 |+10 43 | 8.2f | Gr 17 4.7 | .020 
3631A....| 123782 14 4.6 |+49 56 | 5. M2 07 | —0.3 | .007 

3632..... 123934 14 5-4 |—15 50] 5.1 | M3 03 | —1.7 | .004 

SOB. 2% 123977 14 5.7 |+59 49 | 6.5 G8 12 0.6 | .007 

3635...-. 123999 14 5.8 |+25 34 | 5.3f | Fs .08 2.9 | .033 

mo eee 124206 14 .7.0 |—26 47 | 5.2 K3 .06 0:2 | .o10 

BONO ..«. 5. 124248 14 962 1\— 020-1 -7.3 A8s .05 1.8 | .008 

2047 5. 124281 ta 97.5) 1=20: <9 |'0.2 G7 .00 0.3 | .006 

2042 .../..2 124294 14 7.6 |— 9 49 | 4.3 K2 13 0.6 | .o18 

3644..... 124425 14 8.5 |— 022] 6.1f| F4 24 2.8 | .022 

ROMS: oxen 124553 14 9.I |— § 29 | 6.3 F8 32 3.6 | .029 

3649..... 124547 14 9.2 |+78 1 | 5.3f] K4 04 0.3 | .o10 

CL eee 124570 14 9.3 |+13 26 | 5.5 F6 Hag 3.4 038 

ADS 9167A....| 124640 14 9.7 |+55 48 | 8.8f | Ks 34 6.7 | .038 
ADS cig | eed (ante meet 14 9.7 |+55 48 | 9.1 K5 34 6.8 | .035 
3652B....| 124674 14 9.9 |+52 15 | 6.97 | Fr 06 3.2-| 01d 

3654A....| 124675 14 9.9 [+5215 | 4.9f | A7n .07 r6°| .022 

BOC E66 ix: 124679 14 10.0 |+10 34 | 5.4 G6 me 0 | O13 

3656......... 124730 14 10.2 |+69 54 | 5.4 M2 .07 0.3 O10 

ADS g182A....| 124757 14 10.3 |+ 3 36 | 7.8f | F7 19 4.1 | .o18 
ADS Lo ed cre 14 10.3 |+ 3 36 | 7.9 F8 19 4.3 | .o19 
BOES. sc ss 124755 14 10.4 |+41 59 | 6.2 K3 -12 0.9 | .009 

3000..... 124850 14 10.8 |— 5 31 | 4.2 F5 0.43 3:0 | 057 

BOR: 5.255 124897 14 11.1 |+19 42 | 0.2 Ko 2.28 0.2} .100 

ADS g1g2A....| 125040 14 11.9 |+20 35 | 6.6] F4 0.18 3.4 10.023 
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BD 


C 
BD 
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BGC 
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20C 
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20C 


C 
ADS 


Star 


+15 


+15° 


gIg1A.... 
9191B 


3078.5 


3086...:5. 
9237B.... 
FSGS 53.5: 
36091 
1886.6... 


3692BC. . 
3695 
3008A.... 
g258A.... 
3701 


6860A.... 
6869B.... 





HD 
125140. 
125180 
1252706 
12535! 


125454 
125455 
125451 
125504 
125560 


125932 
125900 
126035 
120053 


126128 
126218 
126251 
1263607 
126400 


120597 
126660 
126766 


126868 
126927 
127168 
127243 


127339 
127356 
127506 
127665 
127700 


127726 
127739 
127762 
127871 
127930 


128165 
128167 





a 1g00 


14'1 2™5 
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ra. 
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14 
14 
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I5. 


17.; 
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Cwnn 
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at. 
ae 
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SF. 
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OOW RN 
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Be. 
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te. 
25: 
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+57 
+15 
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+35 
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+13 
15 


+16 


— 27 


/ 
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—=i'5 


+ I 


+ 8 
—24 
—II 
—109 
— 26 
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+24 
+38 
+52 


ee) 


— 6 


+s57° & 
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44 
22 


58 


48 


441 


28 
23 
46 
18 
19 

6 
15 


43 


54 
2I 
13 
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24 


6 
6 
51 
19 


a) 


47 
18 
27 
48 
18 


12 
II 


35 53 


+76 


“27 
+22 
+38 


+49 


+53 
+30 
+34 
+49 


meee) ie | 


49 
8 


42 
45 


37 


20 
II 
II 
48 
53 








Vis. , Vis. Spec. 
m - a M * 
9.77 | G3 0%03 3.9 |o%007 
II.0 Fr .02 2.8 | .002 
6.0 | M3 .O1 | —0.3 | .005 
5.9 4 54 3-7 | -036 
5.17 | Ki .02 0.4] .or! 
52 Go .14 0.9 | .o14 
7.6 Ki 67 5-5 | .038 
ee Fr JET 3.0 | .035 
8.1 K5 OI 0.2 | .003 
5.0 K3 16 0.7 | .o14 
4.9 K3 123 0.6] .o14 
7.5 F6 .12 3.9 | .ORF 
8.6 Mo “73 8.1 | .079 
6.3 G7 .O7 0.6 | .007 
6.3 | G3 53 4.5 | .044 
7.6¢ | F2 .07 3.0 | .o12 
5-4 G8 08 0.5 | .o10 
6.7T | Fo .08 2.6 | .o15 
6.4 A8s .06 2.7 | .o18 
6.6 G7 0.08 2.4 | .o14 
9.5 | M1 I. 39 9.0 | .079 
9.6 M2 1.40 9.2 | .083 
6.3 K2 0.02 0.2 | .006 
4:2 F6 .47 3.3 | .069 
6.7 F2 09 3.2 | .020 
5.0 F8 .13 3.6 | .052 
10.2 Mo .50 7.3 | .026 
Cay K5 .08 0.3 | .008 
7.0 Fi i 222.5 .Ong 
5.6 G4 0.31 2.7 | .026 
9.3 M1 1.26 8.8 | .079 
8.3T | G4 0.43 5.0] .022 
8.2 | Ks 55 6.9 | .055 
3.8 K3 15 0.5 | .022 
4.4 K4 .O2 0.2 | .o14 
6.5¢ | Agzn 09 2.0 | .01g 
6.0 F2 ee 2.6 | .o21 
3.0 Asn .18 1.6 | .052 
8.9 Ko 54 6.8 | .038 
7.8 F3 05 3.3 | .o8g 
7-4 | Ks .32 6.7 | .072 
4.5 F2 23 3.2 | .055 
9.5 Mo .76 8.4 | .060 
5.9 M1 .07 | —0.3 | .006 
6.2 F5 0.95 3.1 |0.024 
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Star HD a 1900 6 1900 ~ Sp. m 
3735A* 128620 14%g2™8 |—60°25’ | 0.3 G4 3°67 
3735B* 128621 14 32.8 |—60 25 | 1.7 K5 3.67 
S946 50:5 128750 14 33.6 |+18 44 | 6.0 K2 0.10 
CS ee 128756 14 33.6 |—24 36 | 8.1 Ko .05 
ROA. «4: 128902 14 34.5 |+44 4 | 5.9 K2 II 
3741AB. .| 128941 14 34.7 |+52 1 | 7.6f | F4 .05 
ADS 9331A....| 128967 14 34.9 |+27 14 | 8.4 F2 .O4 
BD + 0°3223..... 129230 14 36.3 |+ 0 32 | 8.1 G7 .03 
3752A....] 129247 14 360.4 |+14 9 | 4.4 A2n 06 
S7E3-: <<: 129312 14 36.7 |+ 835 | 5.0 | G5 .O1 
SURE... 129336 14 36.9 |+12 5 | 5.6 G7 .20 
nO) 129456 14 37-5 1-34.45 | 4.1 | Ks 21 
3758..... 129502 14 37-8 |— 513 | 4.3T | F3 34 
ADS ee (eee aeerarae 14 38.0 |I+19 55 | 9.9f | Mo |...... 
ADS 9340A....| 129580 14 38.2 |+58 23 | 7.1 Ko 24 
ADS CS108 cline ca vows 14 38.2 |+58 23 | 8.1 G7 24 
20C ape aget leat Sen ia te 14 38.4 |+ 615 |10.2 G2 .Q2 
296K... < 129712 14 39.0 1+26 57 | 4.9 | M3 £02 
3762A....| 129798 14 39.6 |+61 41 | 6.3f | F4 .08 
3704...+- 129846 14 39.9 |+40 53 | 5.8 K4 .02 
3766A....} 129926 14 40.2 |—25 I | 5.0 Fi 21 
CS RS, eae ener 14 40.2 |—25 1 | 6.9 Fg 21 
3468......5:. 129978 14 40.4 |—15 2 | 6.6 K2 .03 
2760... «+ « 129980 14 40.5 |—20 45 | 6.4 Fo “RS 
cy ko 129972 14 40.6 |+17 23 | 4.7 G6 08 
3771A....| 129989 14 40.6 |+27 30 | 2.8f | Ko .05 
3771B....} 129988 14 40.6 |+27 30 | 5.1 Aj3n .05 
BD +34°2559..... 130083 14 41.1 |+34 47 | 8.1f | M2 04 
ADS Q380A....| 130145 14 41.4 |t10 5 | 7.6f | Gr i27 
ci k ee 130157 14 41.5 |—20 54 | 6.1 K5 .02 
ADS 9378A....| 130188 14 41.7 |+42 48 | 7.7T | Fs 3 
: DOES) nual onutakawing 14 41.7 |+16 57 | 9.3 K6 .95 
ADS 9387A....| 130412 14 43.0 |-16 55 | 7.4¢ | G7 |...... 
3778A....| 130529 14 43-5 |—23 50 | 5.8 Kr .03 
3779A....| 130559 14 43.8 |—13 44 | 5.8f | Agsp*| .07 
ASIEN 5 wre oes 8s 14 43.8 |—13 44 | 6.7 Agsp*| .07 
BD +18°2935..... 130052 14 44.2 |+18 37 | 7.4 Ko .03 
3781..... 130694 14 44.4 |—27 33 | 4.6 | K4 .25 
BD +44°2393..... 130741 14 44.8 |+44 39 | 9.4 | Fs .06 
3784A....| 130819 14 45.2 |—-15 35 | 5-3 | F4 13 
Cy eee 130817 14 45.2 |+38 13 | 6.0 F3 28 
C 1960..... 130871 1445.5 |1+ 714 | 9.4 K6 .60 
3789..... 130945 1445.7 |+46 32 | 5.8 | F4 .09 
S400.<.5)« 130952 14 45.8 |— 1 53 | 5.0 Go 16 
B9OT ... 0:2 130989 14 46.0 |—17 22 | 6.7 F4 0.13 
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Star HD a 1900 6 1900 = Sp. m bos _ 

BD —20°4107..... | 130991 14460 |— 20°12’ | 7.5 i Sapa 0.5 |0"004 
Cc 1902... 130992 14 46:0: [23 53.1 7-7 K5 1%02 6.9 | .069 
Coo, ee | 131027 14 46.2 |—17 57 | 6.8 G7 0.02 0.7 | .006 

3793A....| 131041 14 46.3 |+49 8 | 6.1f | FO i i 3-3 | O87 

PACA. 5 So! coccsepenud 3 14 46.3 |+49 8] 7.1T | Ft BT 3.2 | v0RF 

CC | 131111 14 46.5 [+3741 | 5.5 | Ko 23 1.3 | .014 

cy ee | 131117 14 46.6 |—30 10 | 6.4 G1 34 0 | .033 

37908A....| 131156 14 46.8 |+19 31 | 4.8 G5 17 5.3 | .326 

3798B.._ | Saree ee 14 46.8 |+19 31 | 6.8 K5 a 6.9 1 165 

ADS 9418AB. | 131315 14 47.8 |+45 20 | 8.5¢ | Go 09 4.0] .013 
ADS o419A....| 131316 14 47.8 |+45 1 | 8.0 5 03 2.6 | .008 
ADS 9423A....] 131334 14 47.9 |+19 9 | 8.2t | Go 18 4.2 | .o16 
3801... 131430 14 48.5 |—24 14 | 5.4 K2 .O4 0.4 | .o10 

BD +66° 873..... 131444 14 48.6 |+66 3 | 7.2 Mo o1 | —0.6 |} .003 
ADS 9425A....| 131473 14 48.7 |+16 7 | 6.9f | Fo 02 3.4 | .020 
5: 131507 14 48.9 |+59 42 | 5.7 K4 .18 0.4 | .009 

Cc ROMS icc I3Z1511 14 48.9 |+19 33 | 6.0 Ki .5¢ 5-5 | -079 
ASO. as. 131530 14 49.0 |—II 29 | 5.8 G7 .O7 0.8 | .o10 

ee 07 See 131582 14 49.3 |+23 45 | 8.8 Ko .82 6.9 | .042 
2806..3.5 131873 14 51.0 |+74 34 | 2.2 K5 .03 | —0.5 | .029 

3810.....| 131918 I4 §1.3 |—11 0 | 5.6 K4 0.00 0.0 | .008 

3812(B). .| 131976 14 51.6 |—20 58 | 8.0 | M2 1.92 9.3 | .182 

3813(A). .| 131977 14 51.6 |—20 58 | 5.8 Ks 2.04 6.9 | .166 

ADS 9442A....| 132029 14 51.8 |+32 42 | 6.1 1 ct) aa Pe eeargre I.g | .o14 
Cy 132052 14 52.0 |— 3 56 | 4.6 Agn | 0.19 1.8 | .027 

C 1980.....| 132142 14 52.3 |+54 4] 7-9 Ko 1.08 5-4 | .032 
38160A....| 132132 14 52.4 |[+ 014 | 5.7 Kr 0.07 0.5 | .009 

Cs ee 132146 14 52.5 |+16 47 | 5.8 G5 .03 0.2 | .008 

Co re 132254 14 53-1 |+50 2] 5.7 F7 26 3.8 | .042 

3823A....] 132345 14 53.5 |—1045 | 6.0 K4 13 0.2 | .007 

BGC 7075A....| 132347 14 53-5 |—3019 | 7.0 Fo .07 4.1 | -687 
ADS 9457A....| 132375 14 53-7 |— 435 | 6.0 F6 .38 3.5 | .032 
C 1988..... 132475 14 §4.2 |—21 36 | 8.5 Agsp*| .78 4.7 | .O17 
C FOU 6 132083 14 55.3 |—10 43 | 9-3 Mo 47 8.8 | .079 
Cy 132813 14 56.0 |+66 20 | 4.9 | M5 08 | —o0.3 | .009 

48a. 53 132833 14 56.1 |— 2221] 5.7 Mo 05 | —0.5 | .006 

3831A....] 132933 14 56.7 |+ 015 | 6.0f | M2 03 | —1.0]| .004 

CC. ae 133002 1457.1 |+82 55 | 5.7 Go 29 3.8 | .042 

a 133124 1457-7 |+25 24 | 4.9 | Ks .06 | 0.5 | .o13 

SOAR. scat 133105 14 57.8 |+ 2 29 | 4.6 Ko 05 0.7 | .O17 

2836) 603 133208 14 58.2 |+40 47 | 3.6 G5 .06 0.3 | .022 

cy ree 133216 14. 50:2 [24 53 | 5.4 M4 .o9 | —0.3 | .018 

3341..... 133392 14 59.1 |+35 36 | 5.7 G8 05 0.4 | .009 

BD +29°2618..... 133544 15 0.0 |+29 26 | 7.8 Aan .03 1.9 | .007 
E).! Se 133582 I5 0.2 |+27 20 | 4.7 K2 0.18 0.4 |O.014 
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CATALOGUE—Continued 
. Spec. 
Star HD a 1900 6 1900 BL e 

(2) 7 a 136274 r5hr4m7 26° 4’ o”58 .4 lo”o18 
3QOO)..5. «5's 136366 I5 15.2 17 48 .O7 -3 | .007 
—14°4182..... 136406 Piss |—Fs Fb -se |G kk... 5 | .004 
3902A....| 136407 5 15-4. [— 15 11 03 7 — .e%3 
ROOM 53% 136479 15 15.8 5 28 .08 .6 | .o10 
3907A 130514 I5 15 a ae 12 ea 
CO: 136512 I5 16. 59 | 5. .14 .8 | .o1r 
9592A....| 136526 15 16 res we See eee .4 |] .005 
OSOGU >. cals c oan ess 15 16 G5, (Re beecees .4 | .005 
LO Pa 1307260 ES FF; Ir | 5 .02 -3 | .ORE 
Ce ee 136801 15 17.5 47 | 6 | .00 .0 | .005 
FOS ino 136834 ae 47 3 51 2} .e42 
Ly ae 136956 15 18. al ee .06 .5 | .009 
B10) os See 137006 15 18 4o | .08 .O | .O15 
SOIG: os 5. 137052 15 18. 58 | .18 9 | .032 
3692.0 ar. 137071 15 18 26h .03 .3 | .006 
3923A....| 137107 15 19 39 | 5 .24 .I | .044 
3920(A). .| 137301 15 20 44 | 4.5 mo. .9 | .030 
3927(B). .| 137302 15 20 42 | 7 re .5 | .029 
3930.-.--| 137443 15 21 42 | 5 -II -5 | -009 
3931..... 137471 15 21. 47 | 5 03 .I | .008 
9634A....| 137557 56) 25. om hes .02 .4 | .o10 
oy ee 137629 Ee a iy .06 7 | -@70 
Co ee 137704 15 22 4 | 5 .12 I | .007 
CO eee 137744 BG (22. aa.1 5 .05 .4 | .008 
3930.....] 137759 15 22. fe) .OI -2 | .922 
7208A. 137763 rs. 22. 59 “35 .8 | .063 
7208B 137778 15 22 59 | 35 5 | .048 
7 7 ea 137826 15 23. 54 .28 8] .o14 
Oc re 137853 15.23. 27 | 6 .O4 .I | .005 
S040... ss: 137909 15233, 27 1) 4: .19 .I | .026 
3Q41..... 137949 ES 23. 6|7 .O7 .O | .006 
Coy) ee 138137 I5 25.0 16 | 5 .02 7 | (Gag 
9672A....| 138367 15 26 47 | 6 30 6 | .6¢2 
(a). eee 138481 Feige IO | 5 .02 .2 | .008 
20485...5; 138562 5G 20.8 5115 .05 .6 | .009 
S0Se 2% 138688 15 28. Aas. 05 .3 | .009 
AOE 2 se cic 138716 15 28.7 9 43 | 4 39 wl 029 
0) ae 138852 I5 290.5 cae ie 13 I | .OF2 
3950A....] 138905 15 29.9 7h an iy & .c6 -E | .026 
3900A....| 138918 15 30.0 621 4:5 .07 .6 | .026 
39008... 138917 I5 30.0 52-1§:2 .O7 .3 | .026 
9007... 139006 I5 30.5 1 2.3 .16 .8 | .079 
3962A....| 139063 15 31.0 48 | 3.8 OI .2 | .o19 
3003... 139074 I5 31.0 59 | 6.1 0.08 .7 0.008 
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Star HD a 1900 6 1900 Vis. Sp. m Vis. Spec. 
m M tg 

3066..... 139137 r5531m4 |— 0°14’ | 6.8f | Fs 0” 04 2.8 jo"o016 

ot OE 139153 15 31.6 |+39 21 | 5.4 | M2 03 | —0.3 | .007 

3008...-. 139195 15 31.7 |+10 21 | 5.7 | G7 14 0.5 | .009 

BD +82° 456..... 139213 15 31.8 |+82 14 | 8.7f | G2 21 4.4 | 082 
S000 ..:5..05.: 139216 15 31.8 |+15 26 | 6.8 | M6 o1 | —0.9 | .003 

BD +28°2447..... 139224 5 31.9 |+28 45 | 8.3 F1 02 3.1 | .009 
SOIR: 64 139225 I§ 31.9 {+16 27 | 5.9 Aon 06 1.9 | .o16 

BOIL, <.<013 139254 I5 31.9 |—22 49 | 5.8 Ko og 0.9 | .o10 

Ci Sear 139307 15 22.2 bt-50 21°75 K5 .02 0.0 | .003 

BD — 0°2990..... 139308 1532.3 i—' 0.33 | 8.1 K1 04 0.4 | .003 
ADS 9716C....] 139323 I5 32.4 |+40 Io | 7.9 K5 40 6.3 | .048 
ADS 9710AB. .| 139341 5 32.5 |t40 8 | 7.4f | K4 40 6.3 | .c60 
3974..--- 139446 5$. 33.2 [-- 30 $8 ft §.5 G2 13 2.3 | .023 

3975(B). .| 139460 15 33.3 |— 828 | 6.6 | F6 .03 3-5 | .024 

3970(A). .| 139461 15 33.3 |— 8 28 | 6.5 F6 .03 3.8] .029 

ADS 9727A....| 139569 15 33.8 |+30 26 | 8.8] Fo 03 3.3 | .008 
ADS ry 5: > nee Leen ap 15 33.8 |+30 26 | 9.0 G1 .03 A. | Orr 
C 9009.5 6s: 139590 1532.0: |= Oo x } 7.6 Fo 22 2.9 1} 2007 
BOID, 5... 139041 15 34.2 |+40 41 | 5.4 G5 .08 0.8 | .o12 

SORT. cs 139663 15 34.4 |—23 30 | 5.1 K4 04 0.7 | i673 

BOOP ss oc 139669 15S 34.4 |+77 41 | 5.3 K4 04 0.1 | .009 

3983(A). .| 130777 15 35-0 |+80 47 | 6.5 | G3 25 4.5 | .040 

S064... «x: 139780 15 35.0 |+43 56 | 6.8 Ain .0O 2-5 | 68% 

BOE... <5 139798 5425.0 bra? 6 |5-8 Fr 16 3:2 | .030 

3980(B). .| 139813 15 35.2 |+80 47 | 7.6 Ko 25 5-4 | .036 

RW Coronae*....... 139815 15 35.2 |+29 56 | 9.9T | Fo |...... 2.9 | .004 
BD — 0°2997..... 139840 rs 36.3 |— 6:36 | 3.3 G8 Sty 0.7 | .003 
Ee: 139997 15 36.2 |—19 21 | 5.3f | Mo ine 0.4 | .o10 

$008. 5 os 140027 15 36.4 |+16 21 | 6.0 G6 .03 0.2 | .007 

ADS 9747AB. .| 140122 15 36.9 I+ 046 | 8.1f | A7zs_ | 0.03 1.8 | .005 
C QTL... 140283 15 37.7 |—10 36 | 7.3 Assp*| 1.18 4.9 | .033 
3060).....:« 1 140301 15 37.8 |—14 43 | 6.4 Ko O.II 2.0 | .013 

4000A....| 140538 5 39.0 [+ 2 50 | 5.8 Gs “47 4.4 | .052 

4001A....] 140573 15 39.3 |+ 6 44 | 2.8 K2 .14 0.5 | .035 

4002..... 140687 15 39.9 |—24 24 | 7.5 Ki .10 2.3 | .009 

4003.5... 140716 15 40.0 |+32 50 | 5.6 Go .O4 0.7 | .o10 

; S100... 5 2c I 40901 15 41.0 |—37 36 | 6.1 G6 .50 4.8 | .055 
AOLO:... 141004 15 41.6 |+ 7 40 | 4.4 Go 24 4.1 | .087 

C Pe ie 141039 Le ALF Prsz 16 | 7.3 G2 26 4. .022 
BOTS. 5 53:- 141477 15 44.2 |+18 27 | 4.3 M1 Ir | —0.2 | -013 

4020A....| 141652 5 45.1 |+8018 | 7.3¢ | Fopt .05 2.8 | :oRI 

40236... 141680 15 45.2 |-> 2.30 | 5.3 G6 .06 0.4 | .o10 

4024..... 141714 15 45.4 |+26 22 | 4.7 G4 II 1.6 | .024 

4026... 141795 15 45.8 |+ 447 | 3.8 A6os .14 1.8 | .o40 

4090....:. 141853 15 46.1 |—13 50 | 6.2 G5 0.04 0.3 |0.007 





























SPECTROSCOPIC ABSOLUTE MAGNITUDES 257 


CATALOGUE—Continued 











Star HD a 1900 6 1900 Ve. Sp. pu Vis. Spec. 
m M 7 

po ee 141992 15546™ |+21°17’ | 4.9 K5 o”05 | —o.1 |o‘oI10 

ADSB oe 142091 15 47.5 |+35 58 | 4.8 Ki 36 1.9 | .026 

4039..... 142198 15 48.1 |—16 26 | 4.3 G8 16 0.6 | .018 

4040..... 142207 15 48.5 |+13 31 | 6.2 Fg .59 3.7 | .032 

AOA2 p< 5: 142373 15 49.2 |+42 44 | 4.6 F7 .76 3.6 | .063 

C 2124.....| 142474 5 49.7 |+74 43 | 9-3 | K6 .32 7-9 | .052 
ADT occ 142531 15 49.9 |+56 7 | 5.9 G8 .06 0.7 | .00g 

4048.....| 142574 15 50.2 |+20 36 | 5.8 Mo .08 | —0.5 | .005 

yO ae 142040 5 50.6 |—14 6 | 6.7T | F4 os 3.2} .620 

4053A....| 142661 15 50.7 |— 1 52 | 6.7 F7 II 3.9 | .027 

SOSA 60.5. 142780 I5 51.3 |+43 26 | 5.5 M3 0.08 | —0.3 | .007 

AOES 20.0038 142860 15 51.8 |+15 59 | 4.2 | F5 $93 3.3 | .066 

4000..... 142980 15 52.6 |+14 42 | 5.7 K4 0.13 | —o.1 | .007 

4003A....] 143107 15 53-4 |+27 10 | 4.2 K2 II 0.3 | .017 

4005..... 143173 Ir 53.8 |+83 15 | 7.3 Aon .02 2.1 | .009 

C 2134.....| 143291 15 54.5 |+28 1 | 8.1 G7 .85 5.0 | .024 
4067..... 143333 15 54.7 |—16 14 | 5.8f | F7 75 3.1 | .029 

BD +29°2748..... 143393 15 55.0 |+29 44 | 7.2 K3 06 ©.4 | .004 
4c6g..... 143435 15 55-3 |+36 56] 5.7 | Ks5 .03 | —O.1 | .007 

4074..... 143553 15 55-9 |+ 4 42 | 5.9 Ko .08 0.9 | .o10 

BD +30°2735.....] 143586 15 56.2 |+29 55 | 8.6 Go .02 2.0 | .005 
4C075.....] 143666 15 56.7 |+18 6} 5.3 G6 a 0.7 | .o12 

4077A....| 143761 15 57-2 |+33 36 | 5-4 | Go 81 3-9 | .o50 

4078..... 143787 15 57-3 |—25 35 | 5-1 K5 .08 0.2] .o10 

ADIOS 5 6; 143803 15 57-4 |+75 52 | 6.9 G5 .03 0.8 | .006 

4082(AB).| 144069-70] 15 58.9 |—11 6 | 5.7 F4 07 3.0 | .029 

ABBEY. Ss... cemeesss 15 58.9 |—11 6 | 7.2 G7 08 5.1 | .038 

ADS ggIt0A....| 144087 15 58.9 |—II 10 | 6.9 G6 II 4-3 | .030 
ADS g910B....| 144088 15 58.9 |—11 10 | 7.6 Ki II 5-9 | .046 
4085..... 144204 15 59.5 |+53 12 | 6.2 K5 C4 0.0 | .co6 

HOES oie. 9: 144208 15 59.6 |+36 54 | 5.9 F3 .03 3.4 | .032 

C BEAOis «3% 144287 15 59.9 |+25 31 | 7.1 G8 .86 5-3 | -044 
400C;.... 144284 16 0.0 |+58 50 at | F7 46 3.0 | .052 

C 2152.....| 144515 16 1.2 |+10 57 | 8.8f | Ko .49 5-7 | .024 
C ri? eee 144579 16 1.5 |+39 26 | 6.8 G8 59 5.4 | .052 
AOOS. 0.5. 144008 16 1.5 |—20 36 | 4.6 G2 07 0.6 | .o16 

4000..... 144690 16 2.0 |—26 4 | 5.6 M2 12 | —c.8 | .005 

C 21006... 144872 16 2.9 |+38 55 | 8.6 K5 59 6.6 | .o40 
2cC O68 cu eats: o2 16 2.9 |+34 55 |10.5 | Mo 64 8.3 | .036 
4099.....| 144937 16 3.3 |+10 21 | 6.7 A6on 05 2.3 | 083 

4to1(A)..| 145001 16 3.6 |+17 19 | 5.3 G4. 04 0.5 | .cII 

4102(B)..| 145000 16 3.6 |+17 19 | 6.5 K2 .05 0.7 | .007 

AIOS ex 145062 16 3.6 |+ 848 | 5.9 | M3 .02 | —0.3 | .006 

C 2163.....] 145148 16 4.3 |+ 640 | 6.0 K2 76 5-6 | .083 
A100... 145200 16 4.6 |— 312 | 5.7f | Ks5 0.02 0.2 |0.008 
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SPECTROSCOPIC ABSOLUTE MAGNITUDES 








Star HD a 1900 
4173(B). .| 147749 16"18™6 

4175(A). .| 147767 16 18.7 

BD +32°2717..... 147851 16 19.2 
BIGES 148048 16 20.4 

BD +32°2721..... 148096 16 20.7 
4182A....| 148112 16 20.8 

ADS 10057A....| 148147 16 21.0 
C 290%. kis 148211 16 21.3 
4186.55 &. 148293 16 22.0 

4188..... 148349 10° 22.3 

41g1A....| 148374 16 22.5 

4192A....| 148387 16 22.6 

BRODER sos ies.c then a8 16 22.6 

BD +51°2097..... 148433 16 23.0 
4193A....| 148478 16 23.3 

ADS 10c69A....} 148492 16 23.4 
4195..... 148513 16 23.5 

C 2106..... 148530 16 23.6 
107%. 148604 16 24.1 

ADS 1co75AB 148653 16 24.5 
20C Pn IER EEE Te Mea 16 24.7 
C 9960322 148704 16 24.8 
MIOR sass 148783 16 25.4 

4202A....| 148786 16 25.4 

C 2201 148816 16 25.6 
420465... 148856 16 25.9 

4200..... 148898 16 26.2 

BOOTS ais 148807 16 26.2 

ADS 10094A....| 148980 16 26.7 
C cy oe ae 149105 16 27.4 
4211A....| 149141 16 27.8 

Vs eae 149161 16 27.9 

BAIA. lens Saces 16 28.8 

4217A....| 149420 16 29.6 

yy ee 1496061 16 31.1 

C ry) ee 149890 16 32.6 
C BIT vices 149957 16 32.9 
| Pa ee Mae oe en a) 16 33.0 
7. ae 15CO30 16 33.3 

BOE 35 9678. 2. pececiws ea 16 33.4 
BD st stat... is ov taceaes 16 34.2 
4234.....] 150275 16 34.9 

ADS FOTISI, Uli tele woes 16 35.1 
oe 150365 16 35.5 

4237(B). .| 150379 16 35.6 
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Vis. 3 Vis. Spec. 
6 1900 a Sp. BM M ji 

+34° 2'| 5.4 | M2 o”05 | —o.1 |0%008 
+33 56 | 5.3 K5 .06 0.1 | .009 
+32 52 | 7-9 K4 .O1 0.5 | .003 
+75 59 | 5.3f | A8n 26 1.7 | .o19 
+32 42 | 8.1 K3 .O4 0.4 | .003 
+14 16 | 4.5 A2s .08 0.9 | .oI19 
+17 32 | 7.9 F8 .02 3-3 | .012 
—21 54 | 7.6 F8 42 3-5 | .O15 
+69 20 | 5.4 Ki .03 0.8 | .o12 
=— 9392 | §.4 M2 .18 | —0.4 | .007 
+61 55 | 5.9f | G7 .05 0.4 | .008 
+61 44 | 2.9 G6 .06 0.7 | .036 
+61 44 | 8.8 KI .06 5.3 | .020 
+51 22 | 7.3 A8s II 2.4 | .o10 
—26 13 | 1.5¢ | Mit .04 | —3.8 | .009 
+21 7 | 8.3 Fo II 3.8 | .013 
+ 053 | 5-5 K5 .08 0.1 | .008 
+ 329 | 9.0 Ko <3 5-5 | .020 
—14 20 | 5.8 G2 .02 1.6 | .o14 
+18 37 | 7.7t | Ke2 0.51 5.7 | .040 | 
—12 24 |10.¢c Ms 1.24 11.7 | .219 
—3847 | 7-5 | Ki 54 5.8 | .046 
+42 6]|5.0 | M6 .03 | —0.6 | .008 
—16 24 | 4.4 Gs .07 0.4 | .c16 
+ 426]7.4 F7 1.45 3.6 | .017 
+21 42 | 3.1¢ | G5 O.11 0.1 | .025 
—21 15 | 4.6 A6os .03 1.2] .021 
+20 42 | 5.3 G4 10 c.6 | .o11 
+ 5 39 | 7.6 Pe iPoescee: 2.7 | .o10 
+48 11 | 7.0 F8 30 3.7 | .022 
+33 44 | 6.7 A2n .O4 1.9 | .OIr 
+11 42 | 4.9 Mo .20 ©.0}] .o10 
+45 49 | 8.6 Fo .03 4.2 | .013 
+30 43 | 7.0f | Fo .04 1.5 | .008 
~2 7 1¢@. | ae 55 5.4] -©79 
+31 9 | 7.3 F7 .48 4.0] .022 
+31 19 |10.0 K6 .59 7.6 | .033 
+31 22 |10 A7n ears 2.0] .002 
+46 49 | 6.0 G6 .C2 ©.3 | .QO7 
+31 25 | 9.6 | ee Ceres 7.1 | .032 
+51 45 | 9.6 G1 12 4.0 | .008 
+77 39 | 6.4 Ko .29 2.2] .O14 
+38 31 | 8.0 A3n .02 2.2 | .007 
—17 52 | 6.6 Fo .06 2.8 | .017 
+ 4 24 | 6.9 Asn | 0.02 2.2 |O.O11 


CATALOGUE—Continued 
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CATALOGU E—Continued 























| 

| 
Star HD a 1900 56 1900 = Sp. m ing _ 
BEA 3 0s 1504106 1635™8 |—17°33' | 5.0 G8 002 0.2 |o“or1 
4240..... 150449 16 36.0 |+56 13 | 5.4 Ko .c8 0.9 C13 
4242A....| 150450 16 36.0 |+49 7 | 5.1 M2 .C4 | —0.2 | .009 
4240A....| 15c680 16 37.5 |+31 47 | 3.¢ Go .60 2 eae 
4362 ..:-- 150682 16 37.6 |+27 7 | 6.4f | Fal cs 3.8 | .030 
BD £66" 066. 20:6). cove aca 16 38.7 |+66 7 | 9.3 ar Nec neers 3.3 | .006 
ri) ae 150937 16 39.1 |—23 © | 6.9 F3 04 26%) .OLF 
4255A....| 150997 16 39.5 |+39 7 | 3.6 G4 .10 I.0 | .030 
4257A....| 151090 16 40.1 |+ 617 | 6.7 G6 35 4.5 | .036 
4250... .. I51101 16 40.2 |+64 47 | 5.0 K2 .02 | —0.2 | .009 
re) eae 151179 16:40.7 |—25 2r.| 6.0 G6 .02 0.7 | .007 
ADS ro188AB. .| 151188 16 40.8 |+43 4c | 8.of | KO |...... 7:0 | O42 
4202... 151203 16 40.8 |+15 56 | 5.8 M3 .05 | —0.3 | .006 
a 151199 16 40.9 |+55 52 | 6.5 A2sp* og | —0O.1 | .005 
BD +33°2775..... 151210 16 41.0 |+33 29 | 9.1 Ki 06 2.2 | .004 
4264A....| 151217 16 41.0 |+ 8 46 | 5.4 Mo 02 | —o.1 | .oc8 
C 2238.....| 151288 16 41.4 |+33 41 | 8.2 Mo 37 8.7 | .126 
ADS to2c1A....} 151367 £040.60 It-gOurt | 3.7 Fr 05 3.2 | .0c8 
4267A....] 151415 16 42.1 |—24 21 | 7.5 Mo 02 Ot | 2662 
BD +34°2839..... 151482 16 42.5 |+33 59 | 8.1 A4n o2 2.0 | .006 
C ree 151541 16 42.9 |+68 16 | 7.6 G7 51 4.8 | .027 
APIO. sos. 151613 16 43.4 |+56 58 | 4.9 Fr .06 ce 044 
BGO, 151680 16 43.7 |-34 7 | 2.4 Go .67 ©.T | .035 
cL ae 151769 16 44.3 |—10 36 | 4.7 F5 Js 2.6 | .038 
ey ener 151837 16 44.8 |+55 35 | 7.¢ K5 .04 0.5 | .005 
A270. .... 151037 16 45.4 |+30 8 | 6.7 Ki .I0 | —0.1 | .004 
BD +45°2453..... 152030 16 45.9 |+45 23 | 8.7 F2 .04 2.0 | .007 
4284A....| 152107 16 46.3 |+46 9 | 4.9 Agsp*|} 08 6.3 | <o%2 
ADS 10229A....| 152113 16 46.4 |+ 9 35 | 7.0T | F4 aa 3.4 | .o19 
4286..... 152173 16 46.7 |+29 5 5.9 | M1 .o1 | —o.1 | .006 
Pe 152311 16 47.5 |—20 15 | 5.9 G1 .06 4. .044 
4202 .:. 152334 16 47.5 |—42 11 | 3.8 K5 27 0.6 | .023 
4293A....] 152303 16 47.5 |+77 41 | 6.0 Fr at 3-3 | -029 
BIGE 6:00 1523260 16 47.6 |+24 49 | 5.2 K1 OF. 1 —6.60 | .6o7 
ADS 10235A....| 152380 16 47.9 |+28 50 | 6.7f | F5 0.03 260 3684 
C 2248 :.... 152391 1647.9 |+ o11 | 6.8 Go 1.67 Suet .Oss 
4206....... 152534 16 48.8 |—23 21 | 7.0 G7 0.03 0.9 | .cc6 
AS00...... 152508 16 49.2 |-+-31 52 | 5.4 A8s 10 2.2] .023 
> AIOV . 525: 152001 16 49.2 |— 5 59 | 5.4 K3 ©.04 Q.2 | .660 
MP OPIORORB cc ca eles week's s se 16 49.9 |+17 0 | 9.1f | Ags |...... r:7 | 603 
C 2251AB*.| 152751 16 50.1 |— 8 9g | 9.6t | M3e 1.24 10.3 138 
ree, 152781 16 50.3 |—16 39 | 6.5 K2 o.c9Q 2:3 O14 
4205. .... 152792 16 50.4 |+43 0 | 6.7 Go 35 2:6 027 
BIO? ios 152815 16 50.6 |+21 7 | 5.5 G7 .c0 0.8 | .o1! 
4310A....| 152863 16 50.9 |+25 54 | 6.3 G4 0.03 I.I |o.cog 




















SPECTROSCOPIC ABSOLUTE MAGNITUDES 
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0” 009 
.008 
.005 
.026 


.004 
-035 
.006 
.026 
.c83 


.048 
.O13 
.007 
.013 
.007 


009 
.042 
.O10 
.O10 
.007 


.004 
.003 
.O17 
.O10 
.050 


.096 
.0C3 
.096 
.040 
.003 


.o16 
-055 
.OII 
.CO7 
.004 


.008 
.032 
.032 
.CO3 
.O19 


-033 
.044 
.O10 


0.006 
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CATALOGUE—Continued 

















a Vis. Vis. Spec. 
Star HD a 1900 56 1900 Pe Sp. ” M ue 

ADS Tol: ee Eee 17h 78 |+21°21’ | 8.5 i oe 1.8 |o%005 
20C 1023AB. .| 155876 17 9.2 |+45 52 |10.1¢ | M4 156 10.3 | .1I0 
4370(B)..| 155885 17 9.2 |—26 27 | 5.3 Kr 1.22 6.5 | .174 

4371(A). .| 155886 17 9.2 |—26 27 | 5.3 K3 1.24 6.5 | .174 

BD +14°3206..... 155907 17 9.7 |+14 42 | 8.1 F2 ol 2.2) .OnT 
C BO oct. ein een axa 17 9.9 |+42 28 |10.2 | Mi 1.07 8.8 | .052 
coy ee 156026 17 10.1 |—26 24 | 6.7 K5 1.25 7.3) | Bao 

4373(A). .| 156014 17 10.1 |+14 30 | 3.6T | M5 0.03 | —1.9 | .008 

4374(B)..| 156015 17 10.1 |+14 30 | 5.7¢ | F8 03 2.1 | .o19 

BD —15°4502..... 156115 1710.6 |—-15 6|6.8 | Mo |...... —o.8 | .003 
BD +15°3141..... 156144 1710.8 |+15 2 | 8.3 G6 03 0.9 | .003 
WADORR cols Vs oteeieree 17 10.9 |+24 57 | 8.3 G4 12 3.8 | .013 

4379A....| 156266 17 11.5 |— 020 |] 4.9t | K4 06 0.2 | .or1 

BIGT os is. 156283 17 11.6 |+36 55 | 3.4 Ks5 .02 | —0.1 | .¢20 

4383(B)..| 156350 17 11.9 |—24 11 | 6.9 F5 .08 2.8 | .o15 

4384(A). .| 156340 17 11.9 |—24 11 | 5.4 Kr 0.07 0.7 | .or1 

ADS 10433A....| 156342 17 12.0 |+14 47 | 8.0 Ga: * “sce os 4.1 | .017 
4380A....| 156384 17 12.1 |—34 53 | 5.9 Ks5 1.16 7.0 | .116 

ADS 10425AB. .| 156389 1712.2 |+5615 | 8.5f | F4 0.01 4.5 | .O%O 
BD —15°4511..... 156461 1712.6 |—15 41 | 7.2 i a (ear 2.§ | <Or 
re ae 156681 17 13.9 |+10 58 | 5.3 Ks IO ©.I | .009 

BD + 2°3295..... 156824 17 14.6 |+ 2 40 | 8.6 | | eee 3.0 | .008 
4303...... 156874 17 14.9 |+28 56 | 5.8 G8 04 0.3 008 

ADS 10448A....| 156890 17 15.0 |+60 49 | 6.7 Agn 04 1.3 | .008 
4394..... 156897 17 15.0 |—2I 0 | 4.5 F2 32 2.2 | .ORs 

VW Draconis....... 156947 17 15.3 |+60 47 | 6.4* | Go 05 0.2 | .006 
C Q310...5%: 156968 1715.4 |+ 9 34 | 8.2 Go 31 oe .O17 
BSOF o<-005 156992 17 15.6 |—24 48 | 6.6 K2 .06 0.6 | .006 

A400. on. 157049 1715.9 |+18 10 | 5.2 | M2 0.05 | —o .007 

4403A....| 157214 17 16.9 |+32 36 | 5.4 G2 1.c6 Ae] } O72 

MADT. oss 157236 ry 17.1 [— 28: 4 | s% K5 0.04 0.1 | .0cg 

4405... 157325 1717.5 |+46 20 | 5.8 | Mo 05 | —0.4] .006 

4409..... 157370 1717.8 |+71 54 | 6.8 K2 02 0.4 | .c05 

BATTS dxis%e 157482 1718.4 |+40 4 | 6.of | F8 08 3.4 | .030 

$409.06. 157498 1718.5 |— 9 16 | 7.8 G1 04 4-3 | .020 

4413A....| 157527 17 18.7 |—21 21 | 6.0 G7 04 0.7 | .009 

BAER Gs: 157588 17 19.0 |—24 9 | 6.3 K1 fore) 0.8 | .008 

4420..... 157792 17 20.3 |—-24 5§ | 4.3 Ags 13 1.8 | .032 

C 0392... 157881 17 20.8 |+ 214 | 7.5 K6 1.31 7.9 | <b2O 
ADS 10530A....| 157906 17 21.0 |+47 22 | 7.8 BE USS sc dr 3.65 | .O8 
rT) ee 157919 17 21.0 |—29 47 | 4.4 F3 0.16 2:0 | 033 

4422A....| 157910 17 21.0 |+37 2 | 6.5 G2 .05 0.3 | .006 

4423... 157950 1721.3 |— 5 o| 5.1t| Fr .10 2.8 | .035 

Pe ae 157968 17 21.4 |—12 25 | 6.3 F5 08 3.4 | .026 

6625.2 24; 157999 17 21.6 |+ 414 | 4.4 Ki 0.00 | —0.2 |0.012 
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CATALOGUE—Continued 








Star HD a 1900 5 1900 7 Sp. be bas ae 
ADS 10553A....| 158116 17522™3 |+29°33' | 7.6 A7sp*| 0703 1.0 |0"005 
ADS BOGEN ids Me ore era aes 17 22.4 |+29 33 | 9.1 BE? bee rax 1.0 | .002 
C re Stes) CRBaE iegrar he 17 22.9 |+31 9 | 9.7 G7 .42 5.0 | .Orr 
BD +31°3026..... 158225 17 23.0 |-+31 21 | 7.0 F4 03 3.2 | .OnF 
C FAD hss 158226 17 23.0 |-+31 10 | 8.6 G1 32 4.1 | .013 
4433A....| 158614 17 25.2 |— 059 | 5.9f | G6 21 4.8 | .060 
C CC ae 158633 17 25.3 |+67 23 | 6.3 Kr 54 5.8 | .079 
BD 68° 640: . 2 ..)5 coaceaes 17 26.2 |+68 27 | 9.1 G7 .80 4.5 | .o12 
4437AB. .| 158837 17 26.3 |+ 248 | 6.6f | G3 04 0.8 | .007 
BD + 1°3450..... 158855 17 26.5 |+ 145 | 7.2 | sere 0.4 | .004 
4438..... 158899 17 26.7 |+26 11 | 4.8f | K4 C2 0.1 | .orr 
4440..... 158974 17 27.1 |+31 14 | 5.8 G8 oI 0.5 | .0c09 
4443A....| 159181 17 28.2 |+52 23 | 3.0 |cG2 .0o2 | —1.7 | .O1! 
4446..... 159332 18 29.0 |+19 20 | 5.6 F4 IO 2.7 | .026 
C CL. ree 159329 17 29.1 |+63 56 | 7.4 Fo 21 3.6 | .017 
4447..... 159353 17 29.2 |+16 23 | 5.7 Ke 06 0.9 | .oIr 
BESO s:<.<:0 3 159433 17 29.7 |—38 34 | 4.3 Kr 22 1.6] .022 
- 4451A....]} 159466 17 29.8 |+13 14 | 6.7 G4 04 2.5 | .O14 
BAGS: 5.5 159501 17 29.9 |+41 19 | 5.8 Kr II 0.8 | .O10 
ADS 10038A....| 159481 17 29.9 |+ 6 6 | 7.5 F8 05 3-3 | O14 
ADS 10638C....| 159482 17 29.9 |+ 6 4 | 8.5 F8 62 3.8 | .o11 
BAST i eis-n' 159532 17 30.1 |—42 56 | 2.0 | cF1* .o1 | —1.1 | .024 
4458B....| 159541 17 30.2 |-+55 15 | 5.0 A8s 16 .3 | .029 
4461A....| 159834 17 31.7 |+21 4 | 5.8 A6és 03 .3 | e083 
4404..... 159906 17 32.4 |+68 12 | 5.5¢ | Go 14 .5 | .o10 
4467..... 160042 17 32.7 |-— 21 §1 | 6.7 G7 0.03 2.4 |] .O14 
C oy Rn ee nr ger 17 33-4 |+18 37 | 9.8 | Mr 1.38 9.2 | .076 
C BPA si Naccete cere are 17 33-9 |+18 37 | 9.1 Fr 0.28 3.6 | .008 
4470A....| 160269 17 34.0 |+61 57 | 5.3 G1 56 4.2 | .060 
BABE 05,53 160290 17 34.0 |+48 39 | 5-5 Ki .c6 0.7 | .Or! 
4472A....| 160315 17 34.1 |+ 2 5 | 6.4 Ko 05 0.9 | .008 
BD 3 +:18°3424. +... .|. ceccccess 17 34.3 |+18 37 | 9.5 K5 09 6.4 | .024 
ye 160538 17 35.4 |+7417 | 7.1 Ko 08 0.7 | .005 

C re) ae 160605 17 35.8 |+68 52 | 8.6 K2 15 5.1 | .020 * 
C no ae 160693 17 36.2 |+37 16 | 8.4 F8 1.00 3-7 | .O11 
C BRCM. sc. :<.i\lasran ai eiecnre 17 37.0 |+68 26 | 9.2 | M3 5333 10.4] .174 
4480A....| 160835 17 37.0 |+24 34 | 6.5 Kr 0.05 0.8 | .007 
AABOIR: «55 for« Basciece x ot 17 37.0 |+24 34 | 8.8 Fr .05 3.2 | .008 
BD +68° 947..... 160861 17 37.2 |+68 27 | 8.4f | Fs 07 3.1 | .009 
EABT 365% 160915 17 37-4 |—21 38 | 4.9 F5 fe) 2.5 | .ega 
4482A....| 160910. 17 37.5 |+16 0 | 5.6 Fr .10 3.1 | .032 
4483..... 160922 17 37.5 |+68 48 | 5.2T | F4 33 3.3 | .042 
BABS: oss 161083 17 38.4 |—22 9 | 7.1f | Asnl| 02 2.0 | .o10 
4480..... 161074 17 38.4 |+24 37 | 5.6 K5 .13 0.3 | .009 
4487..... 161096 17 38.5 I+ 4 37 | 2 Ki 0.16 0.5 |0.033 
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Star HD a 1900 5 1900 

BD —16°4603..... 161100 17538™5 |—16°50’ 
C BIRO a. 5c 161198 17 39.0 |+21 40 
4488..... 161239 17 39.3 |+24 22 

AAG? <5: 161471 17 40.6 |—40 5 

20C DOO. aia [earn a3 17 40.9 |+43 26 
ADS 10775A....| 161589 17 41.2 |— 4 26 
ADS 10781A....| 161623 17 41.5 |— III 
4497A....| 161797 17 42.5 |+27 47 

BAGUE «oo 5|s wp a ceas s 17 42.5 |+27 47 

C 2366......... 161848 17 42.8 |+ 459 
ADS 10777A....| 161865 17 42.9 I+51 59 
ae 161912 17 43.2 |—40 3 

4504(A)..| 162003 17 43.7 |+72 12 

4505(B)..| 162004 17 43.7 |+72 12 

4500.....5. 162076 17 44.1 |-+20 36 

BEOO.. <<: 162211 17 44.8 |+25 39 

A550... 162555 17 46.5 |+29 21 

BD +44°2777..... 162751 17 47.5 |+44 31 
515....- 162757 17 47.5 |—10 53 

ADS 10858A....| 162756 17 47.6 |— 7 53 
BD +40°3225..... 162826 17 47.9 |+40 5 
ASO S08 162917 1748.4 |+ 6 7 

A5T8 2532 162989 17 48.8 |+40 0 

4522A....| 163217 17 50.0 |+40 2 

BD +42°2951..... 163418 17 50.9 |+42 40 
Ce 163428 17 51.0 |—23 56 

B52). < on 163506 17 51.4 |+26 4 

4520....-% 163532 17 51.5 |— 4: 4 

Pi ae 163547 17 51.6 |+22 29 

Ci re 163588 17 51.8 |+56 53 

BD +45°2620..... 163589 17 51.8 |+45 33 
BD +45°2621..... 163608 17 51.9 |+45 13 
ADS 10904A....| 163609 17 51.9 |+21 30 
ABER v5 bite 163770 17 52.8 |+37 16 

PeATMAPE SISAL. coo ca cfs Seales «cca 17 53.0 I+ 4 25 
BEBO 555% 163917 17 53.5 |— 9 46 

4538..... 163993 17 53-9 |+29 16 

4539.---- 163989 17 53-9 |+76 59 

BD +45°2627..... 163990 17 53-9 |+45 23 
WEAO. s-..0:. 164031 17 54.1 |—2417 

4541A....| 164058 17 54.3 |+51 30 

BAG. «xo 164136 17 54.7 |+30 12 

ADS 10955A....} 164253 17 55.2 |+30 3 
4544...-. 164259 17 55-2 |— 3 41 

4540..... 164358 17 55.6 |—17 9 
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o”010 
.038 
013 
.009 
.009 


.O10 
.O17 
.138 

100 
.030 


.003 
.O14 
044 
.030 
.020 


.O10 
.O10 
.005 
.009 
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CATALOGU E—Continued 


nN 
oO 
mn 








+30°3112..... 
4571A.... 
4571B.... 
4572B.... 
0, 


11045A.... 
4574.-.-. 
+42°2996..... 
II000A.... 
yy | ee 


W Serpentis......... 


BD 


ADS 


BD 
BD 
C 


4589..... 


4504A.... 
4595A... 
LO Aeaae 6 o/c 
4590A.... 
EITa3A.... 


MSOF os se 
+56°2068..... 
+43 2007. .... 


4602(B). . 
4003(A). . 
40060..... 





HD 


164349 
104514 
164584 
164595 
164613 


164646 
164668 
1604755 
164765 
164922 


165073 
165341 


105438 
1655606 
165590 
165625 


165687 
165670 
165760 
105777 
165784 


165908 
105045 
166126 
166208 
166229 


166233 
166285 
166418 
166464 
166479 


166460 
166494 
166516 
166620 
166640 


166865 
166866 
167006 
167036 
167027 





a 1900 
175556 
17 50.4 
17 56.7 
17 56.8 
17 50.9 
17 57.1 
17 57-3 
17 57.0 
1757-6 
17 58.4 
17 59.1 
18 0.4 
18 0.4 
18 0.5 
iS 6.7 
18 0.8 
18 0.9 
Eo" FA 
18 1.6 
18 1.8 
re 2.6 
tS 2.1 
ioe 2.9 
18 2.6 
18 2.6 
18 3.2 
18 3.3 
18 4.1 
8 4.5 
18 4.6 
18 4.6 
18 4.9 
18 5.4 
18 5.6 
18 5.7 
18 5.7 
18 5.8 
18 5.9 
18 6.3 
18 6.5 
18 7.5 
18 7.6 
18 8.1 
18 8.3 
1S 8:32 
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40 
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Sp. “ie 
G8 o”o1 0.1 
CAg |i sence: —0.7 
A8s .02 1.4 
G1 21 4.7 
F2 OI 2.3 
Mo .04 | —O.1 
G3 .03 0.7 
K4 OI 0.7 
F3 04 2:5 
Ko 7 5-4 
F5 0.06 3.6 
Ki rig 5-9 
K6 r.13 7.3 
Go 0.02 0.6 
F7 30] 4.5 
Pe ee pes 3:3 
Ki ¥g 2-3 
Ko .02 | —0.3 
G1 05 3.6 
M2 .02 | —0.4 
Kr 12 0.7 
5 .15 4.0 
G8 .02 0.4 
Ass 10 a 
F2 04 3.1 
F5 II 4.1 
AGEHFy os... <5: I.1 
CGSET Ts. se —3.7 
G5 .07 0.7 
K4 oat OF 
Ayn .04 r.7 
F4 19 3.0 
Gh baw 4.5" 
Ko 04 0.8 
F3 .02 3-9 
K2 .03 0.3 
G2 .08 aus 
Ko .02 0.4 
K2 -57 5-9 
G7 Ol 0.5 
Fs .13 3-4 
Fo 52 3.2 
M3 .02 | —0.1 
K3 03 | 0.5 
K3 0.04 0.4 











Spec. 





o”o12 
.003 
O15 
032 
.020 


.006 
.O13 
.005 
.O19 
.046 


O13 
. 209 
.182 
.003 


035 


.O10 
.O17 
.003 
.O14 
.007 


.O10 
.o16 
O14 
.029 
.020 


.060 
.002 
.000 
.O13 
O10 


.O13 
.029 
.O14 
.O14 
.030 


.008 
.OII 
.003 


.079 
.008 


.022 
.026 
.O10 
.009 
0.004 











CATALOGUE—Continued 











Star HD a 1900 6 1900 
4609..... 167042 18h 8™5 |-+54°15 

BD +33°3048..... 167063 18 8.5 |+33 15 
BD —15°4889..... 167240 18 9.2 |—15 25 
46016..... 167570 18 10.6 |—20 35 

4617A....| 167618 18 10.9 |—36 48 

46195... 167768 13 11.6 |— 3 2 

4019..... 167818 18 11.8 |—27 5 

4022A....| 168092 18 12.9 |+56 33 

4623..... 168151 18 13.3 |+64 22 

4624..... 168322 18 13.9 |+40 54 

4626A....| 168387 18 14.3 I+ 7 13 

4027 06; 168415 18 14.4 |—15 52 

ADS 11262A 168459 18 14.6 |— 8 1 
4628A. 168454 18 14.6 |—29 52 

4629..... 168532 18 15.1 |+24 24 

46905055 168574 1815.4 |—24 58 

4634..... 168653 18 15.9 |+68 43 

4635A 168656 18 15.9 |+ 3 20 

4630...%. 168720 18 16.1 |+21 55 

4638A....| 168723 18 16.1 |— 255 

4630... <.. 168775 18 16.4 |+36 I 

ADS 11282A....| 168815 1816.5 |—15 8 
ADS FIQGIBC sol ccs es 1816.5 |—15 8 
ADS 11275A....| 168874 18 16.8 |+27 29 
BOGT 5 os: 169028 18 17.6 |+51 18 

46049..... 169110 18 18.0 |+23 14 

BD + 7°3661..... 169113 1818.0 |+ 7 9 
4650..... 169156 18 18.2 |— 859 

BD —12°5031..... 169170 18 18.3 |—12 38 
Pt 169191 18 18.4 |+17 47 

4653... 169305 18 19.0 |+49 4 

4655A....| 169420 18 19.4 |—20 36 

. 4656..... 169414 18-19.4 |+21 43 
ADS 11326A....| 169457 18 19.6 |—16 33 
ADS Te Beene eee 18 19.6 |—16 33 
BD +43°2962..... 169510 18 19.9 |+43 53 
BD + 9°3699..... 169576 18 20.3 9 41 
4059..... 169666 18 20.7 |+71 28 

4660..... 169689 18 20.8 |+ 7 59 

BD +43°2970..... 169746 18 21.1 |+43 51 
C S£90.. 55 169822 18 21.4 |+ 8 44 
BD +15°3463..... 169840 18 21.5 |+15 42 
C 2421..... 169889 18 21.6 |+ 8 34 
4065..... 169916 18 21.8 |—25 29 

BD + 8°3696..... 169957 18 22.0 |+ 8 3 
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NAOWwWW CO 
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.006 
.024 


.009 
.O10 

O14 
.050 
.O10 


.OII 
.008 
O14 
.027 
.007 


.004 
.008 
.O13 
.O1O 
.040 


.O21 
.002 
.008 
.038 


.0o8 
004 
{682 
.003 
.009 


009 
.OII 
.023 
.004 
.003 


.003 
.003 
.013 
.O10 
003 


.O21 
.O12 
.O19 
.036 

0.010 

















SPECTROSCOPIC ABSOLUTE MAGNITUDES 


CATALOGUE—Continued 











Star a 1900 
4069..... 18522™1 
Po? ee 18 22. 
C Cy ee 18 23. 
yoy | ae 18 24. 
yee 18 24. 
AGIS: 5.06 18 24.5 
BD +44°2906..... 18 25.3 
4084..... 18 25.5 
A686:......: 18 25.7 
BD + 7°3724..... 18 26.1 
4088..... 18 26.3 
4694..... 18 27.0 
4698..... 18 27.8 
AIOO? 6/5 18 28.4 
AIOE. 5.50% 18 28.6 
Yo ae 18 29.5 
G(r 18 29. 
AIOG S50 8.0 18 29. 
ADS 11477A.... 18 30. 
AIO? ¢ o-«:-- 18 30. 
4708AB. . 18 31.3 
BD +65°1277..... 18 31.6 
4711AB.. 18 31.7 
yy 7 18 31.7 
4713A.... 18 31.8 
APIO. 5-0 18 32.1 
20C TOOK =... +. 18 32.4 
C 2446..... 18 33.1 
ADS 11520AB. . 18 33.2 
C PHAF 69:5, <: 18 34.3 
C FAA 65 18 34.4 
4723A 18 34.5 
Py. aera 18 34.6 
BFAD) 62:5: 18 35.8 
ADS I1560A.... 18 36.0 
4728A.... 18 36.6 
4728B.... 18 36.6 
Cy) 18 36.6 
AIZTR:..5.: 18 36.8 
ADS 11570A.... 18 37.1 
4730A.... 18 38.1 
4741A.... 18 40.0 
BIAZ. 505 18 40.1 
4743A.... 18 40.3 
RZ Ophiuchi*....... 18 40.9 














6 1900 


+ 29°46’ 
+72 41 
+46 1 
—14 39 
—18 48 


— 23 
+44 11 
—18 58 
+65 30 
+8 I 


+59 29 
—14 50 
—24 6 
—24 18 
+23 33 


=e. “Ss 
—29 47 
— 819 
+ 451 
+56 58 


+23 31 
+65 18 
+52 16 
+9 3 
+ 6 36 


—17 19 
+45 39 
+24 21 
~~ 5:39 
+20 33 


+28 51 
+63 37 
+77 28 
—23 56 
+24 37 


+52 15 
+52 15 
+55 9 
= Gig 
+31 28 
— 8 22 
+44 50 
+31 50 
—22 30 


+77 




















Vis. Sp. Spec. 
m T 
6.of | Ags I jo%o10 
4.0T | F5 .O | .100 
8.3 Go .o | .014 
6.0 A2s* .3 | .OI1 
5.8 Ko .7 | .o10 
5.7t | G8 .6 | .o10 
A K2 .5 | .004 
7.0 Ko .5§ | .050 
5.0 Kr .4 | .O12 
7.6 | M2 .5 | .002 
6.5 G8 .8 | .007 
5.9 |cKs .5 | .002 
5-7 |cK4 .2 | .003 
6.4 | cF3 .8 | .004 
6.0 Ks .2 | .006 
5.2 G7 .5 | .O1r 
6.5 Ko .4 | .006 
4.1 Ks <3] .O17 
6.7 A4sp* .8 | .007 
5.0 | cF8 .0 | .004 
6.4f | G8 0.6 | .007 
8.7 Fo 3.2 | .008 
5.4 Gs 0.4 | .o10 
5.4 F2 3.0 | .033 
5-71 | Fr 2.9 | .027 
6.8 F3 2.5 | .o14 
9.8 | M2 8.5 | .055 
7.4 | Fo 3.5 | -017 
7.2 F8 3-9 | .022 
Q.I F9 3.2 | .007 
8.2 G8 5.5 | .029 
8.1 F6 4.0 | .O15 
5.8 K4 —0o.1I | .007 
6.1 Fo 2.7 | .021 
8.0 G7 0.7 | .003 
7.5 | Ain 2.3 | .009 
7.7 Go 3.39 | O83 
7.6 F6 2.9 | .OIr 
5.of | F4 1.4 | .o19 
8.5 K4 6.3 | .036 | 
5.1 G5 0.I | .o10 
7 G2 2.5 | .o12 
Ses F2 2.4] .024 
5.8 K4 —0o.2 | .006 
10.4¢ | cF7e —1.8 |o.0c00 
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ADS 


BD 


BD 
ADS 
C 
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BD 
ADS 
BD 


ADS 
ADS 





Star 


+44°2983..... 


ey ag77.-..- 


BD +45°2779....; 


4747(A). 

4748(B). . 
4740(A). . 
4750A.... 
4751A.... 


4752A.... 
47534 


4754D... 
11632A.... 


116328... 


11711A.... 
2403... 


4767A.... 
11698A.... 


ae 


4777(E). . 
ATBO. 6.6. 
4781A.... 





HD 


173582 
173583 
1736007 
173638 
173054 


173048 
1736006 
173007 
173649 
173739 


173740 
173704 
173780 
173880 
173949 


174060 
174110 
174142 
174224 


174309 
174343 
174504 
174512 
174553 


174589 
174000 
174947 
174974 


174980 
175018 
175190 
175225 


175300 
175317 
175466 
175492 
175515 


175518 
175535 
175588 
175035 
175740 





a 1goo 


185410 
.O 
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or hf wW 
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18 44 
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18 44. 
18 45. 
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18 45. 


18 46. 
18 46. 
18 46. 
18 48. 
18 48. 


18 48. 
18 48. 
18 48. 


18 49 


18 49. 


18 49. 
18 49. 
18 50. 
18 50. 
18 50. 


18 50. 
18 50. 
18 51. 
18 51. 
18 51. 
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ou 


Wn bd 





O10 


.003 
o1o 
.0060 


.O13 
.008 

O13 
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O13 
.003 
004 
004 
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OI! 
008 

oof 
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000 
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.004 
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.009 


.020 
O14 
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°0.O10 
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BOER. oss 
11g16A... 
4825.. 

40205... 


BOI: ois 
4820... 5. 
+18°3909.... 
4 
4832A... 


8983A.... 
8983B... 


4840A.... 
4840B.... 
PADS iso s:s 
4840A.... 
4847A.... 


+ 1°3872..... 
4851A.... 
4851B.... 


4852(B).. 
4853(A). . 
4855A.... 


12020B.... 
(2490..... 
+30°3409..... 
4860..... 
+29°3472..... 





HD 
175743 
175751 
175775 


175824 
175865 


176029 
170051 
176232 
176246 
170303 


176408 
170411 
170486 
170524 
170527 


170593 
176598 
176640 
176670 
176687 


176678 
170704 
230409 
176916 
176915 


176982 
176983 
177095 
177190 
177241 
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177749 


177809 
177808 
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O10 
.o16 
004 
.O10 
O12 


.006 
.009 
.003 
.008 
.048 


.O19 
.008 
.009 
.003 
.002 


O16 
.O12 
.009 
.020 
.023 


.O12 
.004 
.005 
.052 
.050 











CATALOGUE—Continued 


270 W.S. ADAMS, A. H. JOY, M. L. HUMASON, A. M. BRAYTON 




























































- Vis. Vis. Spec. 

Star HD a 1900 5 1900 ai Sp. “ M ~ 
4863 sc 178089 1g? 2™2 |+76°54’ | 6.5 F3 0708 3.0 |o%020 
C S408. 5%,s 178126 19 2.2 I+ 7 29 | 9.5 K6 81 7.7 | .044 
ADS 12040A....| 178091 I9 2.3 |+3017 | 8.5f | G2 .07 4.3 | .014 
ADS EAGHOD . 22) 5.506 so 918 Ig 2.3 |+3017 | 9.7 G7 .07 4.6 | .o10 
ADS 12050A....| 178211 19 2.6 |+22 1] 7.4f] Fi .07 3.1-| .084 
C 2408 5 ss 178428 19 3.5 |+16 42 | 6.3T | G4 Re 4.9 | .052 
4872A....| 178449 19 3.6 |+32 21 | 5.0 A7n sE2 2.0 | .025 
C 2406..... 178450 19 3.6 |+30 6 | 8.1 G5 .14 4.9 | <0! 
C ee 178496 19 3.7 |—21 37 | 8.7 | G4 45 4.5 | .014 
4874..... 178524 19 3.8 |—21 11 | 3.0 | cF3 .04 | —0.5 | .020 
Py Se 178770 19 4.8 |+39 0} 7.6 | M6 .O1 | —0.9 | .002 
ADS 12101A....| 178911 Ig 5.4 |+34 26 | 6.5 G1 19 4.2} .035 
AB IO. ss 179130 19 6.2 |—-1445 | 7.4 K3 05 0.2] .004 
4880..... 179201 19 6.5 |—21 49 | 6.7f | G8 .03 0.5 | .006 
A881.....; 179323 I9 7.1 |—26 4 ]|5.9 |CKo :02 | —1.22 | .004 
ADS 12145A....| 179484 19 7.7 |+38 37 | 8.2t | G4 27 4.9 | .022 
ADS THtASBC. oe ces hs 19 7.7 [+38 37 | 8.7 Ko 27 5.6 | .033 
BOE iors 179497 19 7-7 |— 42 27 |. 5.0 K3 .04 0.6 | .o10 
ADS 12160C. 179558 19 8.1 |+16 41 | 7.9 G6 .24 4.8] .024 
C BEOO. <<: 179626 19 8.2 |— 045 | 9.3 F4 53 3-5 | .007 
BD +14°3830..... 179785 19 8.8 |+14 46 | 7.4 K4 02 0.2 | .004 
BD +14°3831..... 179786 19 8.8 |+14 26 | 7.8 | M2 .03 | —0.6 | .002 
4891A....} 179950 19 9.4 |—25 26 | 6.1t | Fs) .05 3:2 | .025 
4892(B). .| 179957 19 9.5 |+49 40 | 6.8 | G5 .63 4.8 | .o40 
4893(A). .| 179958 19 9.5 |+49 40 | 6.6 | G3 65 4.6 | .o40 
4894..... 180006 19 9.8 |+56 41 | 5.2 G7 .06 0.6 | .or@ 
ADS 12201A....| 180054 19 9.9 |+18 54 | 7.9T | F5 .02 356°) 2654 
4808A....| 180262 19 10.8 |+14 55 | 5.7 G7 .02 0.5 009 
4901A....| 180409 19 11.3 |—1II 9g | 7.0 F7 .14 3.9 | .024 
ro, ae 180540 19 11.8 |—19 8 | 5.0 G5 .02 0.6 | .013 
4007 ..<.. 180610 a2. 8 167 62 153 K2 .08 0.9 | .013 
A009... . 180711 19 12.5 |-+67 29 | 3.2 G8 ih 0.4 027 
4910A....| 180756 19 12.7 |+49 54 | 6.3 Go OI 0.9 | .008 
4912A....| 180809 19 12.9 |+37 57 | 4.5 Go .or | —0.6 | .o10 
BOE asia « 180928 19 13.3 |—15 43 } 6.3 K4 28 0.6 | .007 
4910A....| 180972 19 13.5 |+ 0 54 | 5.3 Ko .02 0.7 | .o12 
4919A....| 181053 19 13.7 |t 0 9g | 6.5 Go OI 0.4 | .006 
4920..:.; 181096 19 14.0 |+46 49 | 6.0 F3 28 2:0 | :025 
POY x 181276 19 14.8 |+53 11 | 4.3t | G8 a2 0.5 O17 
ag0) 656 181391 19 15.2 |— 5 36 | 5.4T | Ko II 2.3 | .024 
20C BEOGis os dicate siese 19 15.7 |+41 28 | 8.7 Kr 66 5.9 | .027 
W032. 5...4) 181577 19 15.9 |—18 2 | 4.0 Fo .03 2.3 | .046 
AGSS. ls. 181645 19 16.0 |—18 30 | 6.0 Go uaa O.7 009 
WORF Soccsein 181907 19 17.2 |— 0 27 | 6.0 G8 .O5 0.6 | .008 
ree 181984 19 17.5 |+73 10 | 4.9f | K4 0.18 0.5 |0.013 
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4000546. 
4967A.... 
BOOS «55. 
AQTE 003. 
ADS 12447AB. . 
ADS 12469A... 
4973A.... 
4970(A). . 
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BD 
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4995A.... 


5000..... 
12661A.... 
12664A.... 
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ADS 








HD 
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182640 
182694 


182762 
182807 
182835 
182900 
182926 


182917 
182955 
182998 
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183032 


183063 
183275 
183439 
183473 
183492 
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183630 
183877 
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.025 
.O10 
O13 
O13 
.009 


.008 
.OOI 
.008 


.035 
.013 


.003 
OI! 
.004 
005 
.O10 


.005 
.018 
.076 
-044 
.O1I 


033 
.O14 
.033 
.005 
.042 


.007 
033 
.040 
.032 
0.145 
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Star HD a 1900 6 1900 sou Sp. m ¥e. ae: 
m M 7 

5so010A....} 185194 19'32™8 |-+16°r4’ | 5.7 G8 0”02 0.2 |o%008 

ADS 12708A....| 185297 I9 33-3 |t 0 7 | 7-4 A3n 06 7 009 
BOER 140 185351 IQ 33-5 |+44 28 | 5.2 Ko 14 2.4 027 

BOE Y os.<. 185304 19 33.7 |+63 13 | 6.6 K4 02 0.1 | .005 

5014A....| 185395 19 33.8 |+49 590 | 4.6 F2 25 2 A O69 

5016.....| 185467 19 34.1 |—23 39 | 6.1 K1 .02 0.4 007 

5o019A....| 185644 19 35.0 |—16 31 | 5.4 Ki 08 0.5 o1o 

5020A....| 185713 19 35.4 [+71 23 | 6.oT | Fr 13 3A | O20 

5021.....| 185734 19 35.4 [+20 55 | 5.3f | Ko 04 0.7 | .o12 

5023A....} 185758 19 35.6 |+17 47 | 4.4 | cF8 04 | —1.4 007 

ADS 12730A....| 185855 19 36.0 |+63 36 | 8.7 US Mae | oeteepes Re 008 
ADS of) 2 ae a eee 19 36.0 |+63 36 |10.4 VN aes 2.0 | .002 
§026..... 185912 19 360.4 |+54 44 | 6.4f | F4 .18 3.0 | .021 

BOF. Sh 185958 19 36.6 |+17 15 | 4.4 G7 .O4 0.0 | .013 

BO3T. ios 186155 19 37.8 |+45 17 | 5.0 's .14 r-G | .023 

5033A....| 186203 19 37.9 |+11 35 | 5.6T | F3 OI 4.6 | <020 

5037(A). .| 186408 19 39.2 |+50 18 | 6.3 G. .22 4.8 | .050 

5038(B). .| 186427 IQ 39.2 |+5017 | 6.4 G2 {22 4.4 | .040 

BORO. 6050 186486 Ig 39.6 |+25 32 | 5.4 G6 .O1 0.5 O10 

ADS 12850A....| 186518 19 39.8 |+26 54 | 7.2T | Gat 06 0.5 | .005 
cl eee 186619 19 40.4 |+41 32 | 6.0 Mo 02 | —0.2 | .006 

BOA A sc: 186648 19 40.5 |—20 0 | 5.1 Ko 16 0:7 | .e13 

545. 5:: «. 186675 19 40.7 |+37 7 | 5.0 G8 .08 0.5 O13 

BSOMF 0 186791 IQ 41.5 |+10 22 | 2.8 K4 or | —o0.8 | .o19 

ADS 12889A....} 186858 19 41.8 |+33 22 | 8.3T .5 43 6.6 | .046 
ADS cc) | (ei eee ee 19 41.8 |+33 22 | 8.5 . 5 43 6.6 | .042 
5049A....| 186927 19 42.1 |+34 46 | 6.2 Ko OI 0.8 | .008 

5051A....} 187013 19 42.6 |+3%3 30 | 5.0 F3 45 3.4 | .048 

SOSH. a dalos. hoe on 19 42.6 |+33 30 | 8.4 Ko 45 6.8 048 

5052.....| 187076 19 42.9 |+18 17 | 3.8 M2 .Or | —1.2] .o10 

BD - Rags 3GAe noc dl cocci s oe 19 43.4 |+44 49 | 9.0 M3 02 | —0.3 | .oo1 
BOG 2 as.)..<f LOVIOS 19 43.5 |—11 7 | 6.2 K5 04 0.7 | .008 

5055A....] 187259 19 44.0 |+11 34 | 6.1f | Fa ol 3.6 | .032 

ADS 12972A....| 187458 19 45.0 |+35 4 | 6.9f | Fa2 ,E2 2.4 1.020 
5062A....| 187642 19 45.9 |+ 8 36 | 0.9 Ain 66 2.3 | .101 

5063A....| 187638 19 45.9 |+38 27 | 6.2 G3 02 0.5 | .007 

5005A....| 187691 19 46.2 |+10 10 | 5.2 F8 27 3.9 | O55 

5006..... 187739 19 46.4 |—19 18 | 6.0 G5 .06 2 | 2687 

ADS 13010A....| 187810 19 46.8 |+44 54 | 8.3 Ko .02 0.6 | .003 
5069A....| 187849 19 47.0 |+38 28 | 5.4 | M2 10 | —0.6 | .006 

BD +8°4245..... 187894 19 47.3 |+ 8 49 | 9.8 Pe ta eae 3.0 | .004 
BOTA ...+<.- 188041 Lo 4o.t |— 3:22 1-5-0 Assp* 02 0.1 | .008 

ROTEL sic tne 188056 19 48.1 |+52 44 | 5.2 K4 07 O:5 | .OFT 

5076A....| 188088 19 48.3 |—24 11 | 6.3 K5 -43 6:3 | .. 300 

5079A....| 188119 19 48.5 |+70 I | 4.0 G3 0.09 0.9 |0.024 
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Star HD a 1900 5 1900 ig Sp. m rs pitta 

OO. 2.4 bao ssshen Goo 0 19h48™5 |-+70° 1’| 7.1 F6 0”09 3.0 |o"o15 

5082A....} 188154 19 48.7 |— 8 50 | 6.0 K5 .02 0.3 | .007 

BD +16°4053..... 188262 19 49.2 |+16 31 | 7.6 | cF8 .O1 | —0.2 | .003 
SO8O. 2. < 188310 19 49.4 |+ 812 | 4.9 Ko .13 0.9 | .o16 

C 2590..... 188326 19 49.5 |+38 30 | 8.0 G4 34 4.6 | .021 
§SO0R..< +... 188376 19 49.7 |—26 34 | 5.1f | G5 22 3.6 | .050 

5093A....| 188512 19 50.4 |+ 6 9g |} 3.9 G8 .48 4.0] .105 

BOGE 6.3 188603 19 50.8 |—27 26 | 4.9f | K3 .02 | —0.2 | .o10 

S000... 188650 IQ §1.2 |4+-360.44 | 5.8 F6 OI 2.1 | .o18 

BD +309°39059.....| 188875 Ig 52.2 |+39 55 | 6.7 K5 .O1 | —0.5 | .004 
5103A....| 188947 19 52.6 |+34 49 | 4.0 Ko .05 0.3 | .o18 

SOA. + 35s 189005 19 52.9 |—26 28 | 5.3f | G5 .O4 0.9 | .013 

SLOOK.. so: 189063 19 53.1 |+60 33 | 7.3 Mr .O1 | —0.5 | .003 

5114.....| 189231 19 53.8 |+64 27 | 6.9 K1 .00 0.2 | .005 

ee 189245 19 53-9 |—-33 58 | 5.7 | F4 -34 3.2 | .032 

SIGs... 189276 19 54 +58 35 | 5.1 05 .02 | —0.2 ] .009 

0G): Saeeere 189319 19 54.3 |+19 13 | 3-7 Mo .06 | —o.1 | .017 

5119A....} 189340 Ig 54.4 |—10 13 | 5.9 F8 49 3.8 | .038 

BD +29°3829..... 189379 19 54.6 |+29 40 | 7.4 A4n OI I.g | .008 
ADS 131960A....| 189378 19 54.7 |+33 0 | 7.6f | Fa2 06 3-3 | .014 
SLICK... ESOSF7 19 55.5 |+17 15 | 5.6 M4 .02 | —0.6 | .006 

C 2007... :.. 189558 19 55.5 |—12 31 | 7.6 F6 .50 3-4] .O14 
S840)... 5: 189763 19 56.5 |—27 59 | 4.6 M4 .04 | —0o.1 | .o11 

BD +53°2335...-.- 235062 19 56.7 |+53 17 | 8.5 G5 .02 3-9 | .o12 
ADS 13250A....| 189783 19 56.7 |+10 28 | 7.8f | F4 |...... ga} ona 
5134A....] 190004 19 57.8 |+24 39 | 5.9f | Fo Io 2.0 | .o17 

C 2616; ..... 190067 19 58.0 |+15 20 | 7.2 G7 60 5.2 | .o40 
BD +35°3920..... IQOT13 19 58.3 |+35 21 | 8.0 |cKo 03 | —2.3 | .oor 
5137A....| 190147 19 58.5 |+49 50 | 5.3 Go 02 0.4 | .o10 

SEAR. 3:3 190299 19 59.2 |— 059 | 5.8 K4 12 0.4 | .008 

Ci): eee 190327 19 59.3 7 o: | 5.6 Ko .02 0.4 | .009 

SEAA.. «0: 190360 19 59.5 |+29 38 | 5.7 G8 85 4.6 | .0o60 

SEAOw. .-<.. 190406 19 59.6 |+16 48 | 5.9 G1 57 4.4 | .050 

BD +29°3873..... 190403 19 59.7 |+29 42 | 6.8 G5 0.02 | —0.5 | .003 
C 2670s 6 e 190404 IQ 590.7 |#-23 § | 7.2 K3 5.37 6.0 | .057 
5149A....| 190544 20 0.4 |+64 32 | 5.4 Mr 0.02 | —0.2] .008 

[oo ee 1906008 20 0.7 |+19 42 | §.3 Kr 08 0.8 | .013 

5152A....| 190713 20 1.2 |-+64 21 | 6.6 G7 5 1.0 | .008 

Col eee 190940 20 2.4 |+67 35 | 4.7 | Ka 05 0.3 | .013 

Co? ee 190960 20 2.4 |+7612 | 6.4 | M3 06 0.0 | .005 

Cy See 191026 20 2.6 I+35 42 | 5.5 G3 50 4.5 | .063 

A) 191007 20 2.9 |— 0 58 | 6.0 Ki 13 0.8 | .009 

5162A....} 191174 20 3.5 |+63 36 | 6.2 A3s 05 I.I | .o10 

Ear. os IQIIQ5 20 3.6 |+52 52 | 5.7 F4 “a4 3.3) .0g3 

BD + 36°3883..... 191226 20 3.7 |+3617 | 7.4 | M2 0.01 | —0.7 |0.002 
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; 
Vis. ? Vis. Spec. 
Star HD a 1900 5 1900 ve Sp. m M is 
BIOS RS iii. 191277 20" 4™o |+61°42’ | 5.6 K3 o”14 0.9 |o%orI 
SIGO.....:5. 191408 20 4.6 |—36 21 | 5.3 K4 1.63 O37.) +202 j 
ADS 13434A....| 191499 20 5.0 |+16 30 | 7.7 30 0.17 5.8] .042 
5167(C)..| 191571 20 5.5 |+20 36 | 7.6T | Ka .O1 0.1 | .003 
ESOSUB) 031. 2 osc s.ae 5% 20 5.5 |+20 37 | 8.4 Gs 12 4.7 | .018 
‘ 
5169(A). .| 191570 20 5.5 |-+20 37 | 6.3 Fr-° .09 3.1 | .023 
ly) CaaS 191753 90: 6:4. [i241 | 10-4 Go .03 0.3 | .006 
; 2634..... 191785 20 6.6 |+15 53 | 7.3 K2 58 5.7 | .048 
ADS 134601A....| 191854 20 6.9 |+43 39 | 7-5t | G4 10 4.6 | .026 
RIGO si s05 191862 20 6.9 |—12 55 | 5.9 F6 A 3.4 | .032 
yy are 192004 20 7.6 |+26 31 | 5.8 K4 .02 | —0.6 | .005 ! 
REIO mors 192107 20 8.1 |— 119 | 5.6 K5 03 | —o.1 | .007 
BD +15°4089..... 192145 20 8.2 |+15 47 | 7.6 F4 0.02 2.5 | .OES } 
BD 42674102. 3. 05 |aoese 0. so 20 9.1 |+16 16 | 8.4 a eo 0.7 | .003 
KIBO. 6: <0: 192310 20 9.1 |—27 20 | 5.7 K5 25 6.4 | .138 
5183A....] 192439 20 9.7 |+51 10 | 6.4 K1 0.02 0.7 | .007 
BD ~ 1674000) 4... iss he ase 20 9.8 |+16 27 | 9.8 G8 Cahn 0.9 | .002 
REA 55s 192455 20 9.9 |+61 47 | 5.7 F5 16 3.0 | .029 
5187(A). .| 192577 20 10.5 |+46 26 | 4.6f | cKif .00 | —1.8 | .005 j 
ADS 13500A....| 192679 20 11.0 |+52 49 | 7.0 F5 .18 S42.) Org 
$ 
ADS EREOOR 55 eee airs 20 11.0 |+52 49 | 9.1 K2 18 6.0 | .024 
SEO? «<4 | ORTIZ 20 11.2 |+23 12 | 5.7f | cG4 OF} = 2.3 003 
5193A....| 192787 20 11.5 |+33 26 | 5.8 G6 Bie! roe O13 I 
3c) ee 192781 20 11.6 |+60 20 | 6.2 K5 .07 0.2 006 
5195..-.-. 192806 20 11.6 |+27 30 | 4.7 K2 .O4 0.2 O13 
SIGO..... 192836 20 11.9 |+21 17 | 6.2 Ki .03 0.5 | .007 
DD 49 408s). Ss. ohee ee cad: 20 12.0 |+32 2 | 9.1 | eee 2.7 | .006 
5197A....}| 192876 20 12.1 |—12 49 | 4.6 |cG5 .02 | —2.7 | .003 ‘ 
GIGQS. «3s. 192879 2012.1 |—22 7 |:6:0 G8 .05 0.6 | .008 
BD +27°3668..... 192913 20 12.3 |+27 29 | 6.7 A2sp*| .02 0.7 | .006 : 
5200A....| 192909 20 12.4 |+47 24 | 4.5T | cK5 .O1 | —2.5 | .004 
S20%.....,... 192044 20 12.5 |-+24 22 | 5. G7 03 0.6 | .or 
5202A....| 192947 2012.5 |—12 51 | 4.1f | G8 .06 6,3 | 017 
BD —14°5708..... 193102 20 13.4 |—14 36 | 7.4 Ko MOL ae 0.7 | .005 
5200A....| 193150 20 13.6 |—19 26 | 5.5 K4 o1 | —o.5 | .006 
C 2648..... 193202 20 13.8 |+76 55 | 8.8 Mo 51 8.9 105 
Co, eee 193370 20 14.8 |+34 40 | §.5T | cF’5 .02 | —1.3 | .004 ) 
5216(A). .| 193495 2015.4 |—15 6 | 3.5f | F8f 04 2.0 | .050 
BD +74° 854..... 193591 2015.9 |+75 6 | 8. M4 04 0.1 | .002 
5218A....} 193592 2015.9 |+55 5 | 6.0f | A7s .02 2.3 | .018 
WOME 2 6 Rca abecca x 2015.9 |+55 5 |17.7T| F3 02 2.2 | .o13 
BAT sisi 2 193664 20 16.5 |+66 32 | 6.1 x1 0.56 4.6 | .050 
C BORE ciacnre 193901 2017.7 |—21 40 | 8.2 Fs 1.18 3:0.| 2OTA ' 
5280.5. 5s 194013 2018.2 |+ 5 1 | 5.4 G7 0.05 0.5 | .o10 
5229A....| 194093 20 18.6 |+39 56 | 2.3. | cF7 0.00 | —2.1 |0.013 ’ 
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COW MD NAME BOKAF OKNKHEKH NOOK UAWOhn 


Oannse 





xe AOL O 


ns oumnr 





Spec. 





0”006 


.O2I * 


.005 
.008 
.006 


.O17 
.O17 
.O10 
.048 
.024 


-035 
.O13 
.006 
.005 
.023 


.O13 
.003 
.O10 
.009 
.006 


.006 
.052 
.003 
.008 
.005 


.048 
.003 
.042 | 
.005 
.O14 


.008 
.005 
.042 
.005 
-O14 


.O13 
.0006 
.003 
-O55 
.052 


.O10 
.O17 
.007 
.O10 
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CATALOGUE—Continued 

Star HD a 1900 6 1900 — Sp. m 7 wee 
E900. .5.; 196852 20349 |+29°59' | 5.9 Go 0”09 0.7 |o"009 
ADS 14123A....| 196882 20 35.1 |+21 22 | 8.5 K4 04 0.8 | .003 
C 2680..... 196892 20 35.1 |j—19 8 | 8.2 F4 44 3.8 | .013 
i ee 196925 20 35.3 | +80 44 | 6.1 G8 23 2.4] .o18 
ADS 14152A....| 197042 20:°35.0 [— (1/20 | 3.7 Ki .03 | —0.3 | .002 
BD +14°43890..... 197040 20 36.0 |+14 Io | 7.7 Aen [seks 2.2] .008 
C O62. x13 197070 20 36.2 |+-10 34 | 6.4 G2 34 4.9 | .050 
i See 197121 20 36.6 |+14 14 | 6.2 K4 .Ol 0.0 006 
§319A....] 197177 20 37.0 |+31 57 | 6.0f | G7 .02 0.4 008 
BD +10°4489..... 197274 20 37.6 |+19 30 | 7.5 G8 OI 0.4 | .004 
[hd saps 197373 20 38.2 |+60 9g | 6.0 F4 .19 3-4 030 
VW Cephei*........ 197433 20 38.7 |+75 14 | 8.3f | Gap 63 4:9. | .02% 
20C <r 197481 20 38.9 |—31 42 } 8.1 Mze 45 8.0 | .09g6 
C oc SR 197623 20 39.8 |- o 4 |7.7f | G1 .15 4.1 | .o19 
ADS 14233A....| 197684 20 40.2 |+11 57 | 6.of | Agn |...... 259 |: :O1I 
Raa, . 2. 197692 20 40.2 |—25 38 | 4.6T | Fr iy 3.5 | .060 
ERO... 5. 197752 20 40.5 |+24 55 | 5.4T | Ke .18 0.5 | .o10 
BD +31°4210..... 197839 20 41.1 |+31 25 | 8.0 Kr .02 0.4 | .003 
20C PREG GG Ennead 20 41.5 |+44 9.5 M3 .50 9.4 | .096 
5331A....] 197912 20 41.5 |+30 21 | 4.3 G7 .03 0.7 O19 
ADS 14270A....| 197913 20 41.6 |+15 32 | 7.5t | Go I5 5-4 | .038 
ADS ERGO SN cies ies 20 41.6 |+15 32 | 8.2 G8 .14 5.4 | .097 
5334(B). .| 197963 20 42.0 |+15 46 | 5.5 | Fs .21 2.9 | .030 
5335(A). .| 197964 20 42.0 I+15 46 | 4.5 Ki 21 OF} sOl7 
5330A....| 197989 20 42.2 |+33 36 | 2.9T | Ko .48 o.7 i| 846 
BORF Sa cing 198001 20 42.3 |— 9 52 | 3.8 Ain .04 2.3.| .050 
BABS. 0.5 198026 20 42.5 |— 5 24 | 4.6 | M3 .04 | —0.2] .O1! 
Se Se Ee 20 42.7 |—18 34 | 8.5 G4 .03 1.8 | .005 
5342(A) 198063 20 42.8 |—18 34 | 6.7 G4 .02 1.97 || :Q8O 
COT ee 198084 20 42.9 |+57 13 | 4.6 Fo 24 3.0 | .048 
5345A....] 198134 20 43.2 |1+34 0 | 5.2 K3 .05 0.3 | .o10 
5340A....| 198149 20 43.3 |+61 27 | 3.6 G7 83 2.6 | .063 
ADS 14278A....| 198180 20 43.5 |+63 11 | 8.5 AGH | oi. a.. 1.9 | .005 
Co eee 198208 20 43.7 |—18 24 | 6.4 K4 .04 C2 006 
ADS 14298A....} 198237 20 43.9 |+45 13 | 9.7 Mo .03 O.1 005 
ADS 14314A....| 198287-8 | 20 44.2 |+38 55 | 7.0 | cA7se .03 | —1.8] .002 
5355A....| 198345 20 44.5 |+47 28 | 5.6 K5 .02 0.2 | .008 
5358A....| 198390 20 44.9 |+12 10 | 6.0 F4 a 3.5 || .042 
5300... .- 198431 20 45.2 |—12 55 | 6.0 Ki .14 0.9 | .o10 
BD +38°4240..... 198456 20 45.4 |+38 55 | 7-9 Ko .03 0.4 | .003 
5363.....| 198542 20 45.8 |—27 18 | 4.2 Mr .0o2 | —0.5 | .or! 
5304A....| 198571 2046.1 |— 6 0 | 6.3f | F3 .09 3.0 | .083 
ADS 14355A....| 198626 20 46.4 |+30 32 | 6.8 F2 .00 2.4 | .O13 
5308A....} 198732 20 47.2 |—24 9 | 6.2 G5 Ae 2.6 | .o19 
Vere epee 198743 20 47.3 |— 9 22 | 4.8 A8s 0.05 2.2 |0.030 
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CATALOGUE—Continued 
“sh Vis. . Vis. Spec. 
Star HD a 1900 5 1900 Ne Sp. m M “ 

co) oe 198802 20547™6 |—11°57’| 6.4 G1 0"07 3.8 |0%030 

Ci, 0 eee 198809 20 47.8 |+26 43 | 4.8 G2 .10 °0.9 | .017 

ADS 14382A....| 198896 20 48.4 |+43 23 | 8.5 G7 05 3-3 | .009 
ADS PASEQER w 5 JNoxiccina gene 20 48.4 |+43 23 | 8.8 21). an eee 2.0 | .004 
627%... - IQgOo12 20 49.1 |—18 18 | 5.9 Ko .06 I.0 | .o10 

Coy re 199098 20 49.8 |+44 48 | 5.6 G8 .02 | —O.8 | 607 

Co. ee IQQIOI 20 49.8 |+33 3 | 5-7 K5 .04 | —O.1 | .007 

5390... 199169 20 50.3 |+27 41 | 5.2 K5 OI 0.0 | .009 

5380... 199178 20 50.4 |+44 0 | 7.6 Gsp* .02 4.2 | .o21 

5381... 1QQIQI 20 50.4 |+54 8 | 7.2 Go .18 4.0 | .023 

5382A 199223 2050.7 |I+ 4 9 | 6.2¢ | G6 .06 2.3 | .O8F 

5385. 199253 20 50.9 |+13 20 | §.4 Ko .02 | —o.1 | .008 

C DIO. 5 199305 20 51.3 |+61 48 | 8.6 M2 Ry a, 8.9 | .115 
5386A 199345 2051.5 |—-10 5 | 5.7 Ks .02 0.3 | .008 

5388 199437 20 52.1 |+8o0 11 | 5.6 Ki .04 0.8 | .orr 

Cc 2700 199476 20 52.4 |+74 23 | 7.9 G3 .69 4:5 | .64% 
C 7) rer 199580 20 53.1 |+42 30 | 7.9 Go .28 4.3 | .o19 
BD +48° 3249..... 199612 20 53.2 |+48 49 | 6.0 Ko .0O0 0.3 | .007 
ADS 14441A....} 199660 20 53.6 |+69 34 | 7.8 Go .02 1.0 | .004 
<0 ee 199665 20 53.6 |+10 27 | 5.6 G6 08 1.0 | .o12 

oy eee 199097 20 53.8 |+21 56 | 5.6 K4 .00 0.3 | .009 

53990AB 19976006 20 54.1 I+ 355 | 5.8fT] Fo .19 2.9 | .026 

RCT Sean Ree Seen 20 54.1 I+ 355 | 7-2 F4 22 3.8 | .021 

Ce) ae 199870 20 54.7 |\+44 5 | 5.8 G7 “53 0.8 | .o10 

§406...... 199900 26.58, 4 (= 8 Fr [Ges G1 .14 4-0 | .035 

ADS 14528A....| 199976 20 55.4 |— 84 8.2 G7 . 24 4.4| .017 
§407.<.. 200004 20.55:0° |—13 55.) 0.6 G3 .0O0 2.3 | .O14 

5409A....| 200044 20 55.9 |+18 56 | 6.0 M3 08 0.2 | .007 

CD —34°14810.....| 200072 20 56.0 |—34 26 | 8.7 Boe emcen. 3.0 | .007 
C 29TS% «5 5. 200077 20 56.1 |+39 52 | 6.6 F8 7 3.8] .027 
20C ES5ON Macon at 20 56.2 |+309 41 |10.2T | Mze .67 9.9 | .087 
5412 200205 20 57.0 |+59 3 | 6.1f | K3 .05 0.5 | .008 

5413A 200256 20 57.3 |t+ 647 | 7.4T] F3 .02 2.9 | .013 

5410A....| 200465 20 58.5 |+39 7 | 6.5 K3 .OF | —0.2 | .005 

BD +31° 4320..... 200510 20 58.8 |+31 57 | 7.2 K2 .o1 | —0.4 |] .003 
5418A 200497 20 58.8 |— 613 | 6.2t | G4 .02 0.7 | .008 

Cc 2727A* 200560 20 59.1 |+45 29 | 7.8 K3 41 6.1 | .046 
C ry | ene 200580 20 59.1 |-+ 2 36 | 8.1 F6 .48 3.7 | .o83 
5420 200577 20 59.2 1+38 16 | 6.2 G8 .O1 0.2] .006 

ADS 14597A....| 200631 20 59.5 |+30 41 | 7.8 Ko 05 0.8 | .004 
GA29: 5,0 200044 20 59.6 & Gh eo Ks .02 | —0.6 | .005 

5425A....] 200723 21 0.1 |+41 14 | 6.6f | Fo .05 2.4 | .o14 

C ig eee 200779 21 0.4 |+ 641 | 8.9 K6 Jk 7.4 | .050 
S498. 5... 200790 21 0.5 5 34 | 6.0 F7 17 3.1 | .026 

5430A....| 200914 2m 1.3 |—25 24 | 4.6 | Mr 0.06 | —o.1 |o.o11 
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.005 


.026 
.O10 
.004 
.003 
.003 


.O10 
-033 
O10 
.008 
002 


.029 
.O15 
.024 
.008 
O14 

























~ 























SPECTROSCOPIC ABSOLUTE MAGNITUDES 279 
CATALOGUE—Continued 
: Vis. Vis. Spec. 
Star HD a 1900 5 1900 a Sp. B M > 

OM, A Maceuttaiuls 2116™8 |+52°33'| 6.9 | G5 0"07 4.2 |o0%029 

5480..... 203399 21 16.8 |+76 35 | 6.2 Ks .02 0.0 | .006 

Cy > ee 203475 2117.3 |-23 6|5.7 | Mr .04 | —0.5 | .006 

5480A....| 203504 2117.5 |+19 23 | 4.2 Ko 12 0.6 | .o19 

SA8GI8). cla si cice sok 2117.5 |-+19 23 | 9.2 K5 12 6.5 | .029 

0 ee 203525 2117.6 |— 9 45 | 6.2 | Mo 05 0.0 | .006 

5491A....| 203562 2117.9 |+ 6 23 | 5.6f | A3s .05 1.6 | .o16 

BD +15°4404..... 203631 21 18.4 |+16 4 | 7.6 K5 .02 | —0.1 | .003 
SADK sa: 2036038 2118.5 |—21 17 | 5.5 K2 .13 0.5 | .o10 

SAOS 4 ss 203644 21 18.5 |+48 58 | 6.2¢ | Ko .07 0.6 | .008 

BD <-Far PSs ccchusdseen & 21 18.6 |+41 26 | 9.1 K4 OI 0.0 | .oor 
5498A 203803 2119.5 |+23 51 | 5.7 Fo 12 2.0] .o18 

5499..... 203836 21 19.6 |+86 37 | 7.4 A4n .03 2.1 | .009 

SSOOs 6. s:. 203843 21 19.6 |— 3 50 | 6.4 Agn .05 1.6 | .o1r 

a ae 203926 21: 20:3 |= 3:56 | §.7 K4 .08 0.2} .008 

0" ee 203925 2I 20.1 |+25 45 | 5.7 F2 .04 1.9 | .O17 

5507A....| 204075 21 21.0 |—22 51 | 4.2T | cG4 .02 | —1.3 | .008 

C a, aa 204121 21 21.4 |+ o4t | 6.4 F5 .19 3.2 | .e83 
5508A....| 204129 21 21.5 |+790 55 | 7.8t | F4 18 3.3 | .013 

Co 204149 21 21.6 |+83 50 | 7.1 Ko .02 0.7 | .005 

SENG <1; 204139 21 21.6 |—21 38 | 6.0 K5 .04 | —0.2 | .006 

CTS) peer 204153 21 21.7 |+4617 | 5.5 A7n 21 I.9 | .OI19 

C1 eee 204381 21 23.0 |—22 15 | 4.6 G5 .13 0.7 | .O17 

SENOs 6 sik 204485 21 23.9 |+31 47 | 5.7 F2 0.13 3.5 | .036 

C 2790..... 204587 21 24.5 |—12 56 | 9.4 Mo 1.05 8.2 | .057 
RO ie gsi 204692 21 25.2 |—14 44 | 6.8 K2 0.04 0.6 | .006 

C ry” ee 204712 21 25.3 |+11 50 | 7.7 F5 .18 3.8 | .017 
5522A 204724 21 25.4 |+23 12 | 4.8 M1 .02 o.1 | .O1l 

a. ee 204771 21 25.8 |+46 6 | 5.3 Ko II 0.9 | .013 

C 2707..... 204814 21 26.0 |+45 27 | 7.9 Go 55 5.1 | .027 
5527A....| 204867 21 26.3 |— 6 1 | 3.1 | cGi .02 | —2.5 | .008 

BD +45°3566..... 204933 21 26.8 |+46 6 | 8.3 ibe Bis cox 2.0 | .005 
CR io eG Pane tesereune 0.8 21 27.4 |I+70 7 | 7.8 Aqn .O1 2.0 | .007 

Ce ae "205072 21 27.8 |+80 5 | 6.1 G6 .05 0.9 | .009 

BD +51°3079..... 205114-5 | 21 28.1 |+52 11 | 6.8t |cGapt| .o2| —1.5 | .002 
ADS 15076A....| 205160 21 28.4 |+2016 | 7.6f | F4 04 3.6 | .016 
ADS BUOIGIN: 5. slice ulate estes 21 28.4 |+20 16 | 8.3 F7 04 3.7 | .012 
CC 205234 21 28.9 |+75 58 | 8.2t | A6n||| .03 1.7 | .005 

Ce) eee 205289 21 29.2 |—20 32 | 5.8 Fr .04 3.3 | .094 

BER 5.50.5 2053006 21 29.3 |—20 42 | 7.0 F4 .06 3.0 | .o16 

17 > See 205342 21 29.5 |—23 54 | 6.4 G7 .08 0.6 | .007 

BD +67°9444..«. <3} sada 21 30.0 |+67 56 | 8.7 K2 .03 0.5 | .002 
[yr 205423 21 30.1 |— 4 26 | 5.8 Go .02 0.3 | .008 

Tee 205435 21 30.2 I+45 9 | 4.2 G5 10 0.6 | .o19 

BeAO. . 3 <: 205512 21 30.7 |1+38 5 | 5.0 G7 0.15 0.5 10.013 
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CATALOGUE—Con tinued 











Star HD a 1900 5 1900 Vis. Sp. m Vis. Spec. 
m M T 

$636. .... 207652 21'45™4 |+16°49'| 5.3 A8n | o”%10 2.4 |0"026 

ADS 15377C....| 207804 21 46.5 |+32 12 | 8.5 Ki 03 0.3 | .002 
5620A....| 207826 21 46.8 |+66 20 | 6.8f | F2 .07 2.2 | .oF2 

ADS 15392A....| 207862 21 47.0 |+ 8 37 | 7.9 Pe Ves he 1.9 | .006 
BD +64°1506..... 207884 21 47.2 |+64 46 | 7.9 M3 o1 | —1.0] .002 
BD +31°4562..... 207908 21 47.3 |+31 27 | 7.5 K4 03 0.3 | .004 
5622.....| 207920 21 47.5 |— 4:28. [6.7 G5 02 0.8 | .007 

5623.....| 207958 21 47.8 |—14 ¥ | 5.2 Fo 31 2.9 | .035 

5625.....]| 207978 21 48.0 |-+28 20 | 5.6 Fo 10 5.24 1644 

ADS 15398A....| 208074 21 48.7 |+66 22 | 8.7f | F4 ol 3.6 | .o80 
5631... ...| 208n12 2r 49.0 |— 4.45 | §.0 K2 10 0.8 | .o10 

ADS 15407A....} 208132 21 49.1 |+65 17 | 7.0f | A8s .02 I.2 | .007 
ADS 15407B....} 208133 21 49.1 |+65 17 | 7.2 Fo 02 2.2] .o10 
5632.....| 208219 21 49.7 |+55 44 | 6.9 G6 .03 0.4] .005 

20C 139%. Hy ree ier 21 50.8 |+32 10 |10.8 G2 74 4.3 005 
5638.....] 208502 21 51.4 |+53 28 | 6.9 F5 aa 3.0) .642 

ADS 15475A....] 208552 21 51.9 |+15 39 | 8.3 F5 04 365 | On 
ADS UGAP Ss os shh s4.2 10a es 21 51.9 | +15 39 | 9.8 G5 .O4 5.2] .o8 
5045 208735 21 §3.2 |—21.40 | 6.2 M4 .02 | —0.4 |] .005 

SU) 208742 21 53-3 |+79 5 | 6.8 M2 .03 | —0.4 |] .004 

( yoy ae 208776 21 53.4 |+ 318 | 7.1 F6 3a 3:8 | .ea2 
VV Cephei*........ 208816 21 53.8 |1+63 9 | 5.7 Mz2e .O§ | —2.1 | .003 
Ct ee 208906 21 54.3 | +29 21 | 6.8 F6 0.54 3.8 | .025 

5054*....| 209100 2.55.7 |—57 12 | 4.7 £5 4.69 6.8 263 

5655.....| 209128 21 56.0 |+ 0 7 | 5.8 K4 0.01 0.2 | .008 

ny eee 209167 21 56.2 |+ 747 | 5.8 <5 .02 O.I | .007 

56058A....| 209166 21 56.2 |-+12 38 | 5.7 F2 .08 2.2 | .020 

BD -+30°4587..... 209206 21 56.5 |+30 15 | 8.7 rs tJ) a eee 2.3 | .665 
5059.....| 209240 21 56.7 |—18 23 | 6.4 G7 12 0.5 | .007 

BOOK: 209369 21 57.8 |+72 42 | 5.2 F3 17 2.9 | .035 

56075... s 209625 ar 50:6: |— 5.23. bigest) -ASs 04 1.8 | .o18 

S693... -. 209761 22 0.6 |+26 11 | 5.9 K3 05 0.8} .o10 

SOFAS. 200747 22 0.6 |+ 4 34 | 4.9 K5 14 0.6] .o14 

5676.....| 209750 22 0.6 |— 0 48 | 3.2 |cGr .02 | —2.2 | .008 

5677(B). .| 209791 22 0.9 |+64 8] 6.5 F7 23 3.6 | .026 

5678.....] 209772 22 0.9 |-+62 38 | 5.5 Ms .05 0.0 | .008 

5682(A). .| 209942 22 1.8 |-+82 23 | 7.1 F5 .14 3.7 | 09% 

5683(B). .| 209943 22 1.9 |+82 23 | 7.9f | Gs 14 4.8 | .024 

5688 «5 i... 209960 22 2.0 |+62 18 | 5.4 K5 .06 0.5 | .o10 

SO86;.. ...: 209945 22° 2:0 |-F44.'32.) (523 Mo .02 0.2 | .oI0 

BD +209°4585..... 209964 22 2.0 |+30 5 | 8.7 3 OI 3.2 | .008 
(5688..... 210027 22 2.4 |-+24 $1 | 4.3T F3 30 3.6 | .072 

BD +29°4586..... 210060 22 2.6 |+29 49 | 7.4 2 05 0.5 | .004 
S601... <;. 210074 22. 2.7 |+18 59 | 5.8 F2 53 2.8 | .025 

C 7) are 210144 22 3.1 |+52 39 | 7.9 Ko 0.62 5.4 ]0.032 
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Star HD a 190¢ 5 1900 om Sp. m ee = 

S604... 3:5. 210220 22h 3m8 |+58°21’| 6.3 G4 0703 0.6 |0%007 

5007s v.63: 210277 20 4:2 |— 8 2] 6.6 Go 46 8. 050 

5008 «02-3 210302 29 4.3 \=33 2 | 8.2 F5 45 3.3 | .044 

Ay ee 210353 22 4.7 |+47 27 | 7.1T | Ars .O4 1.0 | .006 

5701A....| 210354 22 4.8 |+32 41 | 5.6 G6 .09 1,0 | .O82 

Co oy Ae 210434 22 5.3 |— 446 | 6.1 Ko .06 0.6 008 

8708 22 61. 2104604 22 55) | 2h Ag. 1 O21 F6 AD 2.69 | £023 

yo 210459 22 5.5 |-+-32 Ar | 4.4 Ayn .03 Est, | 022 

C PROG oi css darker eants 22 5.9 |+22 18 | 9.4f | K4 58 6.5 | .026 
Sere 210702 22° 9.0 |-1§-33 | 6.1 G7 .02 0.9 | .009 

S919. 5 «| 2RQIOS 7.0 |—-14 41 | 6.2 F1 .05 ea Kes 

7) 210745 22 7.4 |+57 42 | 3.6 |cKs5 -Or | —2.3 | -007 

CC) ee 2107603 22 7.5 |— 513 | 6.4 I'4 .07 2501 :03 

Ly Eee 210807 7.9 |+7I 51 | 5.0 G3 .03 0:61 .or 

Cp ee 210855 8.2 |+56 21 | 5.4 l6 «a7 3,0 | .033 

5723A....| 210884 22 8.4 |+69 38 | 5.5 F3 .00 2.8 | .029 

Gy arr 210889 22 8.4 |+34 7 | 5.4 K2 05 0.6 | .o11 

Ce 1 ee 210918 22 8.5 |—4Ir 51 | 6.4 G1 95 4.7 | .046 

0 5 re 210939 22 8.7 |+60 16 | 5.5 Go .03 0.6 | .o10 

BIO wis 52: 211000 22 9.1 |+28 7 | 6.0 K3 .O4 0.5 | .008 

5731A....| 211076 22 9.5 |+16 42 | 6.6 K5 i: 0.5 | .006 

5732A....| 211073 22 9.6 |+39 13 | 4.9f | K4 05 0.2. | OF 

5741A....| 211300 22 11.1 |+72 49 | 6.1 G7 O32 0.1 | .006 

BD +15°4604..... 211341 22° T1:3; [AES 3x | O52 I4 OL 2.5 | .007 
Le ae 211336 22 11.4 |+56 33 | 4.2 Aon 45 1.8] .033 

ADS BVOQEAG soles Gasca tee 22 11.4 | +3055 | 8.9 F3 06 a2 | 07 
ADS Hk oc RO a apn ap 22 11.4 |+30 55 |10.4 F6 .06 3.6 | .004 
a) eee 211361 22 11.4 |—13 20 | 5.6 Ko .02 0.5 | .o10 

Vt ae 211391 2211.6 |— 817 | 4.3 G6 oH 0.6} .018 

Co. ee 211392 22 11.6 |— 9 32 | 6.1 K3 .05 0.5 | .008 

B7AO.. 60... 211388 22 11.6 |+37 15 | 4.2 K4 .02 | —0.6] .or! 

7: ee 211434 22 11.9 |— § 53 | 5.8 G4 .02 0.9 | .o10 

C B00 355.35 2114706 22 12.3 |+12 24 | 6.9 G2 85 4.5) e332 
et 211554 22 12.8 |+56 43 | 6.3T | G4 .O4 0.1 | .006 

Cid eee 211676 22 13.6 |—13 48 | 6.1 G7 .07 0.5 | .008 

C BODO as oll s neereast ate 22 13.8 |+67 50 | 9.1 Ko 39 7.0) <O57 
BD +14°4772.....]| 211800 2214.6 |+15 3 | 7.2 M1 02 | —0.3 003 
a 211833 22 14.9 |+62 18 | 6.0 K3 .05 0.3 | .007 

BD 16 5a082 oles rakes 22 15.0 |+15 20 | 9.3 K3 0.01 2.1 | .004 
§758*....| 211998 23.10:0) | 72 44 | $:4 Go 1.45 3.9 | .050 

ADS 15851A....| 212005 22 16.1 |+24 27 | 8.3 Ko 0.06 0.4] .003 
Cy age 212010 2216.1 |—22 6| 5.4 K2 .09 0.2 | .009 

+ | ee 212247 2217.7 |+43 14 | 8.0 K2 .03 0.8] .004 

Oy ee 212271 2217.9 |—25 16 | 5.6 Go .09 0.8] .or! 

BIGO. 6 os. 212320 22 26.3 1— 7:42.) 0-1 G6 0.01 0.3 |0.007 
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Star HD a 1900 5 1900 Lice Sp. m Vis. Spec. 
m M 7 

5771A....| 212391 22518™8 |+66°12' | 6.7 G6 o%04 0.6 |0"006 

5771B....| 212392 22 18.8 |+66 12 | 8.of | Ags 04 0.9 | .004 

5772A....| 212395 22 18.8 |+20 21 | 6.2T | F4 34 3.6 | .030 

Cla? ee 212430 2219.1 |—14 2 | 5.9 G6 05 0.6 | .009 

CS 5 ae 212474 2219.4 |— 1 42 | 7.1f | G6 os3 1.0 | .006 

ayy Lo ee 212496 22 19.6 51 4.6 Ko .19 1.0] .o19 

5781(B) 212697 24:21.1 |~17 15.) O36 G1 . 26 4.8 | .044 

5782(A) 212098 22 21.1 |—17 15 | 6.4 G2 21 4.4 | .040 

5780A....] 212754 9298.5 [ee 393} S28 5 30 a 035 

S787:..... 2) SESS74 22 21.7 |+85 43 | 6.8 Ko .05 0.7 | .006 

Cy) oe 212790 22.25 <9: |-F53) 18" | 9:4 K2 .OI 0.5 | .004 

BD +53°2876..... 212810 22 22.0 |+53 26 | 7.4 Fi 09 3.3 | .o15 
CIO os: 5-s 212943 22 22.8 |+ 412 | 4.9 Ko 32 2:3 | 640 

BD +74° 964..... 212955 22 22.9 |+74 20 | 8.0 G5 02 0.8 | .004 
BD +60°1250..... 212976 22 23.1 |+69 23 | 8.3f | G6 02 0.6 | .003 
S7OO> « avic 213022 22 23.4 |+70 16 | 5.7 K2 04 0.3 | .008 

ADS 15907A....| 213014 22 23.4 |+16 45 | 7.5 G8 02 0.2] .003 
ADS 15906A....] 213013 2223.5 [2s £18.34 Ger fear 5.4 | .026 
ADS TSOHOR «15.84.4250 aes 22 23.5 |+23 1 | 8.8 | ee ere 6.2 | .030 
C 20906....25 213042 22 23.6 |—30 30 | 7.8 K6 87 6.9 | .066 
5793(B)..| 213051 22 23.7 |— 0 32 | 4.6 Fr 17 2.7 | .042 

5794(A). .| 213052 2223.7 |\— 0 32) | 4:4 F2 21 2.7 | .046 

SIOT 564 0 213119 22 24.1 |+ 8 37 | 5.8 K5 .06 | —0.4 | .006 

ADS 15972A....} 239960 22 24.4 |+57 12 | 9.8 M3 .86 10.8 | .158 
S9O8s..2 6. 213179 22 24.5 | +2615 | 6.0 K2 .03 0.2] .007 

5900... 213198 22 24.7 |—13 26 | 6.2 Fr 18 2.2] .o16 

5800A....} 213235 22 24.9 |[+ 355 | 5.7t | Fe2 5g 2.3 | .021 

5OO8. «60s 213296 22 25.3 |—26 35 | 6.5 K1 .O7 0.6 | .007 

5803.5. 5 5. 213320 22 25.4 |—11 11 | 5.2f | Ags 03 I.I | .O15 

Co) a 213310 22 25.4 |+47 12 | 4.6 Mo .02 | —2.3 ] .004 

BD +75° 832..... 213550 22 27.1 |-+75 43 | 7.9 K3 0.01 | —0.2 | .002 
20C ESAOME OS cscs as cre 22 28.7 |-+53 16 |10.7¢ | M1 1.58 8.6 | .038 
5816.....| 213780 22 28.8 |—10 7 | 6.8 K2 0.01 0.8 | .006 

C0 213789 22-28:9 |— 2.5} 5.6 G6 .O4 0.7 | .009 

BD: S27 S2h ine c Nees cece 22 29.0 |+53 12 |10.2 AS be canas —0.4] .Oo1 
5819.....| 213845 22 29.2 |—21 13 | 5.3 F3 26 3.0 | .035 

6890 ss 213893 22 29.5 |+ 0 5] 7.0 Mo .09 | —0.3 | .003 

C7) Se 213930 22 29.8 |+56 6] 5.8 G6 09 0.8 | .o10 

ee 213986 22 30.1 |—24 30 | 6.0 Ko .02 0.5 | .008 

Co) ee 214028 22 30.4. |— 17 59: | 6.8 K5 .06 0.2 | .005 

C 2937.....| 214059 22 30.5 |+ 452 | 8.4 G4 .45 4.4 | .o16 
EBGO. «50:3 214128 22 31.0 |+19 46 | 6.7 K2 «3a 0.5 | .006 

Bi 605361325) ccbs. cc kx nn 22 31.4 |+6017 | 9.0 *. 09 6.9 | .038 
BD -+60°2414..... 214105 22 31.4 |+60 19 | 7.1 Fi 13 3.0 | .O15 
5835A....| 214376 22:32:60 |—-4.45°1 §<3 Kr 0.14 0.8 |o.013 
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Star HD 
ADS 16121A....] 214422 
ok ee 214470 
BD + 1°4637..... 214547 
BAO ok o's. 3 214572 
5840..... 214507 
5841B. 214615 
BD +68°1319..... 214605-6 
ADS 16138AB. .| 214608 
5843A....| 214665 
SaG:.....6 - 2146086 
5851AB. .| 214850 
Do... 214868 
ee 214966 
§857..... 214995 
BORO e csee 215081 
BD — 0°4406..... 215093 
C hs ae 215110 
SBOE. 6.55 215097 
5604.5). .% 215167 
5865A....| 215182 
ADS 16220A....} 215324 
5866..... 215318 
5868A....] 215359 
OMNES gee Nchocs wesw oie 
5869A....] 215373 
ADS TOQAGA cs Micke Fees os 
oy & re 215510 
ADS 16248A....] 215549 
ADS 16254A....| 215578 
5874A....| 215648 
Sr ae 215665 
RGIS. se 6 215721 
20C Ces EUs SRLS i 
5881A....| 215812 
STIG. cH ae Sour saat 
Sages 2. 216032 
ae 216131 
BOOT sai < 216174 
ADS 16291A....| 216172 
ADS BO2GES ost akunvens ees 
SOOT S506 216228 
MN? oe 5 4 216259 
Cc BORO. 65 Shsuaek es 
5804...... 216385 
5895..... 216386 





22 33. 
22 33 
22 34. 
22 34. 


22 34. 
29) 34. 
22 34. 
22 34 
22 34. 


22 35 
22°36: 
22 30. 
22 37: 
22 37. 


22.27 
22 37 
22 37. 
a ie 
22 38 


22 30. 
22 39. 
22 30. 
22 39. 
22 39. 


22 40. 
22 40. 
22 40. 
22 41. 
22 41. 


NNO NSU 


“IK 





6 19 


+ 26° 


+73 
+ 2 
= TO 


+19 


235 
+68 
+43 
+56 
eat 


+14 
+43 
— 20 
+14 


— 32 


a> 2 
=o 


—I10 


—19 


+29 


+45 ; 
+80 5 
+38 : 
+38 : 


+41 
+10 
+18 
+29 
+18 
+11 


+23 
—_ 2 


+43 
aka 


aia 
+24 


55 
+68 
+68 


+65 
+13 
4-31 
+ 9 
— 8 


Lele) 


18 


40 
50 
50 
43 
40 


2 
8 


40 
20 
12 
18 


7 
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io ole ) 
ow 
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onns 
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Wmo Cw 
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Nw 
—b | 








28 


folé) 


.84 


04 


.09 
wa 
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0.04 





Vis. 


M 


OwWwW HW 





Spec. 


” 
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Star HD a 1900 6 1900 bes Sp. m Vie. Spee. 
m M ™ 

5896A....| 216380 22h47™5 |+61°10'| 6.1f | G3 o%12 I.1I |o%o10 

5897A....| 216397 22 47.5 |+42 47 | §-2 Mo .10 0.1 | .o10 

5899A....| 216446 22 47.9 |+82 37 | 5.0 K3 06 0.1 | .o10 

5900.....| 216489 22 48.1 |+16 19 | 6.0f | Ki .03 0.4 | .008 

SW Lacertae*....... 216598 22 49.1 |+37 23 | 9.8f | Fol .08 4.0] .co7 
5903A....| 216608 22 49.2 |+44 13 | 5.8t | Fi 02 2.8 | .025 

5904.....] 216627 22 49.3 |—16 21 3.5 A3s 05 I .033 

S005. .....| 236637 42:40:41 7:46 | 0.3 K3 O04 O.5 7 

SOO... +. 216640 22 49.5 |—16 48 | 5.7 K4 a 1.9 | .O17 

5909A....| 216718 22: 50.0. |—. § 38 | 5-0 G7 .02 0.8] .o10 

20C EGOR 2 3. 2160777 2250.6 |— S25 | 8.9 G1 57 4.7 | .O14 
5914.....| 216946 22 52.0 |+49 12 | 5.1 | cK3 oI | —2.4 | .003 

BORG six s-s 216953 22 52.1 |— § 21 | 6.4 Go .02 0.6 | .007 

5Q10A.. 216956 22 52.1 |—-30 9 | 1.3 A2s . 30 1.4 | .105 

BD +79 758.....| 216991 22 52.4 |+79 43 | 7-8 K3 .OI 0.7 | .004 
5917.....| 217014 22 52.6: |+-20 14. | 5.6 Go ay 4-3 | .055 

5920A....| 217166 22 53.5 |+ 8 50 | 7.0f | Gr .42 4.1 | .026 

Ce 2 ae 217251 22 54.3 |—13 36 | 6.3 K5 .O1 | —0.2 | .005 

5924A....| 217264 22 54.3 |+ 0 26 | 5.6 K1 .10 0.4 | .009 

GODS wens 217303 22.54.77 |~— 25:42). 5-8 Ko .08 0.3 | .008 

C 2008. ......| 259987 2255.0 |—23 4 | 7.6 | Mr .go 8.7 | .166 
C SO scsi te satan resins 22 55.1 |+68 29 | 8.4 Ko 66 5.2] .023 
CC re 217382 22 §5.2 |-+83 490 | 5.0 K5 II O.I | .o10 

CO 217428 24.55.65. |= Oa p O4 G4 .O4 0.4 | .006 

BOGE occ « 217476 22 55.9 |+56 25 | 5.5 |cG3 .O1 | —3.2] .002 

ore 217531 22 56.2 |— 7 36 | 6.4 K5 .03 0.4 | .0d6 

C GOOF. sass 217580 2256.7 |= 4.23 | 7.6 K4 .48 6:14 | .oge 
SOBA kes 217701 22:S7.4.(—= 9 Fep-6.5 M2 oq | —O.1 | .005 

BD +56°2933..... 240174 22 58.3 |+56 34 | 8.6 G4 Il 4.0 | .O12 
BD +30°4867..... 217888 22 58.8 |+30 32 | 8.1 A2s OI 0.9 | .co4 
5940A....| 217906 22 58.9 |+27 32 | 2.6 M2 o.23 | —0.6 023 

c Co 217987 22 59.4 |—36 26 | 7.4 M2 6.91 9.5 | .263 
Co 218031 22 59.7 |+49 31 | 4.9 G8 0.23 0.8 |] .o1s 

SOAR. c's 218029 22 590.7 |+66 40 | 5.5 K3 .03 0.1 | .008 

BD +30°4869..... 218043 22 59.8 |+30 45 | 6.8 F2 07 3.1 | .018 
BD +20°4855..... 218199 23 1.0 |+30 11 | 8.3 Go ol 1.0 | .003 
Cc 3080: 2. 218209 23 1.2 |-+-65 52 | 7-5 G3 OI 4.8 | .029 
5950A....] 218240 23. 3:3 |— 34. 87 | 48 Go 07 0.8 | .o16 

BD +30°4875..... 218300 23 1.8 |+30 29 | 8.4 Ko 02 0.6 | .003 
BD +209°4858..... 218301 23 1.8 |+30 5 | 8.0 Asn 03 1.9 | .006 
So 218329 23 2:0 |+ 852) | 4.7 M2 02 0.7 | .0o16 

BGEA. Siu. 218356 23 2.2 |+24 56 | 5.0 |cKo 04 | —1.6| .005 

C Lt 218347 23 2.2 |+15 44 | 9.3 F6 17 3-4] .007 
5957A.. 218452 23 3.1 |+45 51 | 5-6 K5 03 0.2 | .008 

BD +209°4863..... 218454 23 3.1 |+29 54 | 7.4 K4 0.02 0.3 |2.004 
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ADS 


ADS 


BD 


ADS 


BD 


BD 


ADS 
ADS 


5900..... 
5962A 


5903..... 

59060A.. 
16557A. 

59090A 


59774. 
5977B.... 
BOIS sia. o 41 
5981BC 
5081A.... 


5982..... 
5986... 
10644AB. . 
5988. . 
5980. . 


—14°6441..... 
5993A.... 
5990..... 

10605A.. 
5998A.... 


5998B.. 
59009A 
6000A.... 
6001 = 
6002A.... 


544074... 
0000.;.. .... 


+59 2701..... 
6008.2... 
10693A... 
16693B.. 





HD 
218470 
218527 
218566 
218504 
218634 


218640 
218058 
218739 
218753 
218792 


218804 
218935 
219080 
219127 
219134 


219175 
219215 
219430 
210449 


219477 
219570 
219017 
219015 
219023 


219702 
219734 
219815 
219829 
219834 


219877 
219916 
219945 
219962 


219053 
219981 
220009 
220078 
220088 


220102 
220117 
220149 
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| 
Star HD a 1900 ls 1900 Vis. | Sp | m Vis Spec 
m M 7 
6012A....| 220321 23h17™7 | — 20°39’ 4.2 | Ko | of15 0.7 |o"020 
6013A....| 220334 2347.8 |+-20 £ | 6.6 | Go | 32 4.4 036 
GOR ess beicawens-hs | 2317.8 |+20 1 | 9.6 K6 | .32 7.4 | .036 
665A: ... 5. 220339 2317.8 |-11 19 | 8.1 | Kr | .50 5.2 | .026 
6015AB. .| 220363 23 18.0 ti 46 15.3 | Kg | -03 0.1 | .009 
| | 
GOIG 6 6 220369 23 18.1 |-+59 35 | 5.9 | S | de) —eas 005 
6017A....} 220436 93.18.6 |— 9 2 {| 7.27%) Be | ce 0.5 005 
6019A....| 220466 23 18.8 |—-2219 | 6.5 | F2 | 10 4 022 
6020;..%.. 220460 23 18.9 |+31 59 | 6.5 PS. | -.22 3.2 | .022 
BD +76° g15..... 220636 23 20.3 |+76 58 | 7.9 | Fo | Ol | 3-8] .o1s 
| 
6024 .| 220657 23 20.4 |+22 51 | 4.6 | F6 19 | 2.8 044 
6025A | 220052 23 20.4 |+61 44 | 5.2 | M2 | .or| —1.2 005 
6026: . :... | 220704 23 20.8 |—21 11 | 4.5 | Ks | .o8 | 0.0] -org 
BD +52°3440 co 220719 23 21.0 |-+52 26 | 6.9 | M4 | .o5/| —o.1 004 
6028A....| 220766 23 23.3 |~-292-17 | 6.6 | Ke 04 | 0.3 005 
| | | 
| | 
C 3074 | 220821 23 21.8 |+44 47 | 7.4 | Fo 47 4.4 | .025 
6031A....| 220825 | 23 21.8 |+ 0 42 | 4.9 Ajs | .02] 0.8 O15 
6033.....| 220858 | 23 22.1 |+ 0 34 | 6.4 G7 .06 | 0.6} .007 
BD +43°4402.....| 220910 23 22.6 |+43 19 | 8.0 cs | .0o2 | —o.2 002 
BD +32°46409 vee 2200951 23 22.9 |-+32 20-| 7.4 | Adm j..... | 1.9 | .008 
| | } | 
| 
Soy a | 2209054 23 22.9 |+ 550} 4.4 | Ko | .14 | 0.5 | 017 
0040....:. | 221115 23 24.1 |\+12 13 | 4.7. | Go | .06 Ous O14 
GOAL... ....- 221147 2% 24.3 |— 2.9% 1.6.6 | Ey | .02 0.2 | .005 
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NOTES 


Emission lines of hydrogen. 78 stronger than Hy. 


Hydrogen lines bright on some plates. Variable. Mag. 5.2—-6.0. Period 156 days. 
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HD 14330 
HD 14469 
HD 14488 
HD 14580 
HD 14595 
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HD 96616 
HD 107612 
HD 116713 
HD 120198 
20C 825 
HD 128620-1 
HD 130559 
Boss 3779B 
HD 132475 
HD 137949 
HD 139815 
HD 140283 
HD 151199 
HD 152107 
TT Herculis 
HD 152751 
HD 156947 
HD 158116 
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d 4128 and A 4131 strong. 

Eclipsing variable. Mag. 8.8—10.9. 

Variable. Mag. 10.1~-10.5. 

Irregular variable. Mag. 7.4—8.4. 

Irregular variable. Mag. 8.1-9.4. 

Variable. Mag. 10.6-11.4. 

Hydrogen strong. 

4077 and J 4215 strong. 

Irregular variable. Mag. 3.3-4.1. 

White dwarf. 

Eclipsing variable. Mag. 10.5~-11.0. 

Spectrum strongly veiled by early-type star which may be the visual companion 
Hydrogen lines bright. Strong enhanced lines. 

ADS states that the system has no appreciable proper motion. 
e Aurigae. Eclipsing variable. Mag. 3.0—4.1. 

4128 and A 4131 strong. 

Irregular variable of W Cephei type. Mag. 7.4~7.9. 

n Geminorum. Variable. Mag. 3.2-4.2. Period 235 days. 

U Monocerotis. Variable. Mag. 5.6-7.3. Period 92 days. RV Tauri type. 
Eclipsing variable. Mag. 8.5-8.09. 

Spectrum like that of W Cephei. 

Strong emission lines of calcium H and K. 

d 4128 and A 4131 strong. 

Schlesinger states that the proper motion is very small. 
4077 and A 4215 strong. 

Hydrogen strong. 

Hydrogen strong. 

d 4128 and A 4131 strong. 

Hydrogen strong. 

White dwarf. 

d 4077 and A 4215 strong. 

d 4077 and A 4215 strong. 

Barium II. \ 4555 strong. 

AA 4077, 4128, 4131 strong. 

White dwarf. 

Estimates from plates loaned by the Lick Observatory. 

AA 4030, 4077, 4215 strong. 

AA 4030, 4077, 4215 strong. 

White dwarf. 

d 4077 and X 4215 strong. 

Eclipsing variable. Mag. 9.3-10.0. 

White dwarf. 

\ 4077 strong. 

\ 4077 strong. 

Eclipsing variable. Mag. 8.9-9.6. 

Found double by Kuiper 1934. 134°6, 0720, Am=o.2 mag. 
Irregular variable. Mag. 6.3-7.0. 

\ 4077 strong. 








HD 159532 
HD 161912 
HD 165945 
HD 166126 


HD 170397 
HD 171586 
HD 172088 
RZ Ophiuchi 
HD 175865 
HD 176232 
HD 184360 
HD 188041 
HD 192913 
HD 196795 
HD 197433 
HD 199178 
20C =1250A 
HD 200560 
HD 206088 
HD 208816 
HD 209100 
HD 211998 
20C 1370 
HD 214605 
HD 216598 
HD 219617 
HD 224085 
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Lines fuzzy. 

AA 4173, 4178, 4233 Strong. 

\ 4077 and A 4215 strong. 

Eclipsing variable. Mag. 8.9-10.0. At minimum light, emission lines of Fe 11 
and [Fe 11] appear. 

AA 4077, 4128, 4131 Strong. 

d 4077 and A 4215 strong. 

ADS states that the proper motion is negligibly small. 
Kclipsing variable. Mag. 9.8-10.6. Period 262 days. 
Irregular variable. Mag. 4.0-4.5. 

d 4077 and A 4215 strong. 

d\ 4077 strong. 

4077 and A 4215 strong. 

AA 4077, 4128, 4131 strong. 

Found double by Kuiper. 31225, 0766, Am=1.0 mag. 
Variable of W Urs. Maj. type. The lines are probably double. 
Lines fuzzy. 

Found double by Kuiper, 1934. 82°5, 0793, Am=1.6 mag. 
Found double by Kuiper, 1934. 104°0, 2784, B=13.0 mag. 
\ 4077 strong. 

Irregular variable of W Cephei type. Mag. 4.9-5.7. 

From plates loaned by the Lick Observatory. 

From plates loaned by the Lick Observatory. 

Found double by Kuiper, 1934. 225°8, 0755, Am=o.0 mag. 
Hydrogen strong. 

Eclipsing variable. Mag. 9.0-9.8. Period 0.3 days. 

White dwarf. 

Calcium H and K are bright. 

Eclipsing variable. Mag. 9.3-9.9. Period 0.37 days. 
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PHOTO-ELECTRIC OBSERVATIONS OF ¢ AURIGAE 
By C. M. HUFFER 


ABSTRACT 


The 1934 minimum of ¢ Aurigae was observed with the photo-electric equipment of 
the Washburn Observatory. Despite the star’s low altitude and some unfavorable 
weather, enough measures were secured to indicate that the partial eclipse lasted about 
1.0 day and the total phase 36 days. Color measures confirm the spectroscopic results 
that the large star is of class K5. To produce a decrease of oMs5o0 when the K5 star 
eclipses a small hot star, it is necessary to assume a temperature of about 12,000° for 
the smaller star if the eclipse is central (¢=90°). In this case the ratio of radii k=0.027. 
If the eclipse is non-central, £ must be decreased and a higher temperature for the 
smaller star is permitted. 


The variable star ¢ Aurigae was observed with the photo-electric 
photometer of the Washburn Observatory on thirteen nights during 
or near the recent minimum of 1934. The photometer consists of a 
Kunz potassium photo-electric cell in corex glass and the vacuum- 
tube amplifier in nearly the form described by A. E. Whitford.’ 

Because of the low altitude of the star during the hours of dark- 
ness, no observations were attempted before August 16, astro- 
nomical reckoning. Beginning just before dawn on that date, obser- 
vations were made on every clear night until after the beginning of 
the eclipse. Clouds and daylight or the low altitude cf the star 
prevented long-continued observations during the critical times, 
but we did catch the star just at the end of the first partial phase on 
August 24, and again midway on the up-curve on September 30. 

Two comparison stars, 7 and 2 Aurigae, were used at first, but 
n was suspected to be slightly variable and is still under observation; 
hence the measures of the present paper depend only upon 2 Aurigae, 
which is assumed to be constant in light, A neutral shade was used 
on ¢ to reduce it by 0.72 mag. The differences of magnitude ¢ 
(shade 0.72) >2 are shown in Table I. These observations are 
plotted in Figure 1. ‘The curve has been drawn symmetrically about 
the middle of the eclipse and through the observations of August 
24 and September 30. 

From the curve it appears that there was a slight diminution of 


t Ap. J., 76, 213, 1932. 
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brightness before the rapid decrease to minimum began. Similarly, 
there was a slight rise after the rapid increase to maximum. This 


TABLE I 


OBSERVATIONS OF ¢ AURIGAE 






































J.D. 242+ [>e Residual Bei | J.D. 242+ o>2 Residual Ob 
server server 
7666 .876...| +-oM420 o“oo0 | H | 7697.794...| —OMo80 | —oMoor | H 
7669.864...| + .3909 | — .021 H || 7708.757...| — .c87 | — .co8 | 
881...| + .424 | + .004 |...... | .769:....| — .088 | —.008 f:...... 
7671 .862...| + .396 | — .or! H | GER FIO ac. cl ee RM Peden ores S 
B90. ch eS HOB =. COR fans 2 || ORG. oc FR, BBR Pairs tela o bae ee 
9074. 860, <) — tOOR bei ce ens H | 7712.720...| + .392 | + .007 S 
ie. 5 SN is eae | .788...| + .392 | + .007 ]...... 
ABS k CORP as a oP eats ! 7713.740...| + .404 | + .007| S 
7678.792...| — .071 | + .008 | -H | Dy ty | OO (ee me C3) Ne >” nl a 
.805...| — .064 | + .o15 |}...... || 7717-778.-.| + .429 | + .009| H 
7692.852...| — .089 | — .o1o| H | -791...| + .430 | + .010 |...... 
.869...| — .082 | — .003 ]...... ] 7720.744...| +0.419 | —0.001 S 
7697 .784...| —0.068 | -+o.or1 H | 
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Fic. 1.—The light-curve of ¢ Aurigae 


suggests that the large star has an extensive and extremely rare 
atmosphere which transmits nearly all the light of the small body. 
The time of passage of the B star behind this atmosphere is three or 
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four days. The remarkable changes in the spectrum occurring at this 
time will no doubt be reported from other observatories. 

Because of the scanty data available, it is impossible to state ac- 
curately the times of the four contacts. However, from the rate of 
increase between the two observations on J.D. 2427711 it seems that 
the duration of the partial phase is not far from 1.0 day, neglecting 
the change of brightness due to the rare atmosphere of the larger 
star which slightly dims the smaller star at the beginning and ending 
of the eclipse. 

The total loss of light is 0.50 magnitude at wave-length approxi- 
mately 4500 A, at which the potassium photo-electric cell is most 
sensitive. The average deviation of a single observation is +0.007 
mag. 

Assuming the spectroscopic period, we have the following ele- 
ments from the curve as drawn: 


Minimum = J.D. 2427693.1+973- E 


The next eclipse should begin about April 22, 1937, and end May 31, 
1937, but at that season of the year the star will be unobservable. 
We shall be forced to wait until December 21, 1939, to January 29, 
1940, for the next eclipse at a favorable season. 

The color of ¢ was measured on five nights and compared with 
the color of 2 Aurigae, spectral class K2, and the results are given 
in Table II. The color index is in magnitudes as determined by the 

TABLE II 
PHOTO-ELECTRIC COLOR INDICES 











J.D. 242+ t Class 2 
7908.90.06 680+ +o%97 .5 +o"78 
PEPE RBOT 5 Sas Be | Cae ee Sirens 
(Ra .56 “ G4 .78 
ps Sree 54 G4 -79 
Ue * ae +0.56 G4 +0.74 














relative transmission through yellow and blue filters, the same filters 
which have been used in our color determinations since 1930.? Since 
2 Pub. Washburn Obs., 15, Part V, 1934. In this publication the color index of 


¢ Aurigae=H.D. 32069 is in error; the star actually measured was n Aurigae=H.D. 
32630. 
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the cell used in 1934 has a slightly different color sensitivity from the 
one previously used, the scales are not quite the same. It appears 
that the larger component of ¢ Aurigae has the color of a Ks5 star, 
while the addition of the blue star gives a combined light equivalent 
to G4. 

In spite of the insufficiency of the data and the difficulty of decid- 
ing on the times of the four contacts, it is interesting to compute 
rough elements for the system. Assuming the inclination 7=g0°, the 
duration of the partial phase 1.0 day, and the duration of totality 36.4 
days, we have for the ratio of the radii 


it a =0.027. 
r 1.0+36.4 
If we assume the absolute temperature of the K5 body to be 

3400 , we find on using Planck’s formula that the temperature of the 
smaller body should be about 12,000° in order to have an eclipse of 
o.5 mag. Table III gives the resulting decrease of brightness for 
wave-lengths 4260, 4500, 4770, and 5290 A. The last two columns 
give the value of & and the duration of the partial phase which would 
be necessary to make the photo-electric eclipse 0.5 mag. 


TABLE II 








Rk AND PARTIAL 
RANGE IN MAGNITUDE FOR k=0.027 PHASE FOR RANGE 
oMso AT 4500 A 


























T of Smaller Body 4260 A 4500 A 4770 A Visual k Duration 
5290 A 
20,000 =Br....... M57 1M23 oM96 oMs9 0.014 0153 
r5,000 Bs... .... 1.08 0.82 .62 sa .O19 0.70 
12,000 =Bo....... o.7I 0.53 .40 24 .026 0.96 
Observed.......... 0.77 0.50 0. 36 (o. 2) 0.027 1.0 





It seems from the data at hand that a duration of the partial 
phase of about one-half day is impossible, and that with a central 
eclipse the smaller body cannot be of color-temperature as high as 
20,000°, but is probably at about 12,000°, corresponding to a spectral 
class between Bs and Ao. The more the inclination differs from go°, 
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the greater is the difference in the radii and the higher the tempera- 
ture and surface brightness of the smaller body which will satisfy the 
observations. 

Since no orbit of the B component has been published, we can 
only guess at the relative masses of the two bodies. The most likely 
ratio of the masses seems to be between m,=2m, and m,=3m,. 
Table IV gives the results of this assumption, using the spectro- 
scopic mass function from Harper,' f(m,, m,) = 1.03. 


TABLE IV 








Sun=1 | mi=2M2 | Mi = 3M, 
| 





FIR eo cs. waco dk wad dibeas whos Tha ee | 0.027 0.027 
Radii DMG ei Ss lia. BG Rob Rh Heit oie wae 153. 204. 
Ca a 4.0 Bo 
oS ycarcn 0 ee hk OR aN 18.5 ( 
Masses J m: ao 49.4 
a STE T EEE oe 9.3 10.5 
OTC |; a oe a eee Tre ST tore 5.9X10° 
Densities ¢ 7 5-1X : 5.9% 
| ee ere set 0.15 O.1I 











I am indebted to Professor Joel Stebbins for a part of the observa- 
tions, and to Mr. E. J. Bernet, who was in charge of the operation 
of the amplifier and assisted at the telescope. The amplifier has 
been rebuilt in part through the aid of a grant from the Rumford 
Fund of the American Academy of Arts and Sciences. 

WASHBURN OBSERVATORY 


MapIson, WIS. 
December 20, 1934 


3 Pub. Dom. Ap. Obs., 3, 156, 1924. 


NOTE ADDED FEBRUARY 18, 1935 

A letter from the Mount Wilson Observatory today informs me that by com- 
bining observations from Madison, Cambridge, Kénigsberg, and Mount Wilson 
it appears that the partial phase may be 1°¢5 or more. The spectrograms taken 
at Mount Wilson show that the B star must be late B—almost Ao. 











A DETERMINATION OF THE UPPER LIMIT OF 
INTERNAL MOTIONS IN THE 
PRAESEPE CLUSTER 
By P. VAN DE KAMP 


ABSTRACT 


Proper motions with a probable error of 00008 are derived for 35 stars inthe Praesepe 
cluster, from photographs at the McCormick Observatory having a time interval of 
19.6 years. An upper limit of 0’00073 is found for the probable internal motion in each 
co-ordinate. 


In a recent investigation’ regarding the accuracy of photographic 
positions, the writer measured the positions of 52 stars in the central 
part of the Praesepe cluster on 20 plates, with the mean epoch 
1934.16, taken with the McCormick 26-inch visual refractor. In the 
years 1914 and 1915, plates were taken, mainly by Dr. Mitchell, 11 
of which are centered approximately like the recent plates. The 
average epoch of these plates is 1914.56. On account of the relatively 
large interval of 19.6 years and the large number of plates it was de- 
cided to measure also the early plates and thus derive proper motions. 

As only a few of the measured stars are non-cluster stars, it was 
clear that no contribution could be made toward a knowledge of the 
group motion of the cluster. However, it was hoped that the small 
error expected might indicate the presence of internal motions of 
the cluster. In an extensive investigation Klein Wassink? has derived 
proper motions with an average probable error of 070016, using 
plates from various observatories; he finds his material inadequate 
for a derivation of internal motion. The present material gives mo- 
tions with a higher accuracy shown by the probable error of 070008, 
an upper limit of 0700073 being derived for the probable internal 
motion in each co-ordinate. 


MATERIAL AND MEASURES 


Table I contains information about the plates. It should be noted 
that the early plates had longer exposures, causing considerable dif- 


1 Ap. J., 80, 301, 1934. 2 Gron. Pub., 41, 1927. 
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ferences in the intensities of the images of the brighter stars on early 
and recent plates. ‘The whole series of plates is remarkably free from 
visible guiding errors. 
TABLE I 
LIST OF MEASURED PLATES 
































Plate Date ee Me. A eupesere Observer Weight 
Angle Images Time 
Bio........| 1914 April 5 | --obri™ I To!” M 0.5 
ree —o 19 I 30 M Je 
i —O 54 I 30 M a 
(ee 10 | —0 39 I 30 M 7 
| ae —1I14 I 15 M 7 
Se —2 7 I 30 M a 
re 12 | —0 22 I 30 M i) 
“are —I 3 I 30 M 24 
Bee. | as KS 1915 Jan. 9 | +050 I 120 M,A | 
| re March g | —1 32 I | 120 G 0.7 
ee Ig | +o 1 2 10, 20 G 1.0 
B 438.......| 1934 Feb. 6] —1 23 2 4 V 1.0 
BAOS sac. —I 35 2 4 Vv 1.0 
i er Io | +0 19 2 6 R 1.0 
BAT 66.00% 03 +o 3 2 6 R 1.0 
ve —O 12 2 6 R FiO 
BMT 6.46 Sys —o 26 2 6 R 1.0 
Oy re —O 42 2 6 R 1.0 
Ot ee —0O 57 2 6 R t0 
re —1 12 2 6 R 1.0 
BOE. scot —I 27 2 6 R 1.0 
BBs < csia.n% March 12 | +0 34 2 6 V 1.0 
ae +o 16 2 6 V 1.0 
BRO woncss> 15 | +0 4! 2 6 V 1.0 
OS eee +0 25 2 6 V ee, 
Md agi +o 8 2 6 V 1.0 
| ee —o 8 2 6 Vv 140 
| re —o 26 2 6 V ete, 
ae ee —0O 43 2 6 V 1.0 
BEG cs ix wise —0o 59 2 6 Vv 1.0 
Oy eee —115 2 6 V 1.0 
M=sS. A. Mitchell G=P. H. Graham R=D. Reuy!l 
A=H. L. Alden V=A. N. Vyssotsky 


Slight relative shifts among the plates reduced the common meas- 
urable area to 15 X9 cm. (on 5X7 in. plates), or about 50’ by 30’, an 
area of 0.4 sq. deg. The center of the measured area is very close to 
the center of the cluster, as given by Klein Wassink (R.A., 834™39°; 
decl.,+20°1/o). Of the 52 stars measured on the recent plates, 40 
were measured on the early plates, the remainder being omitted on 
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account of being shifted off the plates (8 stars), of being within 1 cm. 
of the edge (3 stars), or of being too faint on several plates (1 star). 
Thus the 4o stars measured on all plates furnish homogeneous 
proper-motion material. 

The positions were measured on the Gaertner machine in two co- 
ordinates, XY and Y, approximately in the directions of right ascen- 
sion and declination. The plates were carefully set and oriented in 
the machine so as to have the corresponding readings for the same 
star in the same part of the screw for all plates, thus eliminating the 
systematic (progressive and periodic) errors of the machine. All 
measurements were repeated immediately with the plate reversed 
180°, so as to eliminate personal errors. The last column in Table I 
gives the relative weights of the measured positions assigned during 
the measurements. 


REDUCTION OF THE MEASURES 


For the purpose of deriving the proper motions and their errors, 
four pairs of groups of plates were formed, due consideration being 
given to insure approximate equality of accuracy of the motions de- 
rived from the different pairs. Details are given in Table IT. 


TABLE II 


GROUPS OF PLATES 

















PLATES 
Parr Re a ee YT ee Epocu INTERVAL 
Recent Early 
I..........] B 430, 440, 442, 444, 446 | B 10, 18, 19 | 1934. 109-1914. 269 | 19.84 
| ee B 438, 441, 443, 445, 447 | B11, 12, 24] 1934.109-1914.266 | 19.84 
IIT.........} B 449, 451, 453, 455, 457 | B 21, 23, 67| 1034.201-1914.580 | 19.62 
3, aerate B 448, 450, 452, 454, 456 | B55, 60 1934.20I-I9I5.120 | 19.c8 

















In forming means for the early plates all images were given equal 
weight. 

The differences Ax and Ay obtained for each star from each pair 
of plate-groups furnish the following equations of condition: 


Ax=ax+by+c+d(m—m)+mz , 
Av=a'x+b'yv+c'+d'(m—m)+m, , 
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where a, b,c, etc., are the plate constants, d and d’ are the coefficients 
in a linear magnitude-error term, and m, and m, are the total proper 
motions (in mm) during the interval. Of the 4o stars, 4 are non- 
cluster stars, according to Klein Wassink (KW 340, 333, 407, and 
443); one other (KW 258) has a motion differing o%o12 from the 
group motion of the cluster and has not been considered a member 
of the group. 

A provisional set of 16 cluster stars (4 in each quadrant), chosen 
so as to eliminate the effects of magnitude error, gave preliminary 
values of a and 0, a’ and b’. Next ¢ and c’ were derived from the 35 
cluster stars by making the sums of the corrected Ax and Ay equal to 
zero. These corrected values show a definite run with magnitude for 
all pairs, both in X and in Y. 

TABLE III 


MAGNITUDE ERROR PER MAGNITUDE EXPRESSED 
IN SECONDS OF ARC PER YEAR 


Pair x | Y 
_ 2 fe gee ee ee, 
Riniecssies nigich dG MAGS ¥sinds | — Too1lg — 0005 
LS RC ee .OOII . OOO 
oS eer .0030 | .0025 
De taiticsthinsevetees | — .0019 | — .0015 
Mean....... | 


— .0021 | — .ooll 


Within the errors of the material, the observed magnitude effects 
vary linearly with the magnitudes—hence the introduction of a 
linear term in the equations. The magnitudes used were those of van 
den Bos.’ (Plate 449 [two images] was measured with the Schilt mi- 
crophotometer and showed a very close correlation between the van 
den Bos magnitudes and the McCormick galvanometer readings. 
For 4 stars the differences were large enough to make us apply small 
corrections to the van den Bos magnitudes [the corrections being 
+o™3 to the stars KW 279, 328, and 416; —o™3 to star 154].) 

The resulting magnitude errors are given in Table III. The prob- 
able error of these is 0700018 for the individual values and 700009 
for the mean. The present magnitude errors are quite different from 


3 Bull. Astr. Neth., 1, 79, 1922. 
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those obtained by Klein Wassink. The latter finds practically no 
magnitude error in the X co-ordinate, but in the Y co-ordinate his 
material indicates that the brighter stars move more rapidly to the 


TABLE IV 
RELATIVE MOTIONS OF 40 PRAESEPE STARS 


Unit =0"oo1 



































KLEIN | My My MEAN 
Was- | Vis. | = oe 
SINK |MAG.| | 

No. I I mt | I | 1 111 I\ My My 
124...| 8.6/—.7]+ 3.7/— 2.1]+ 9+ 2.6/4 3.2/— 1.5]+ 1.3/4 -a4}+ 1.4 
142 re) [— 2.5 1.7/— 3-4/— 3.7/4 1-9/4F 1.4]— 1.3/-4+ -I|— 2.0]/+ 5 
150...17.4- <33- «SPR SS ll 6-2 ee 2 ee ee 
154 8.2i+ 1.5|/— .4/+ 1.1] o|— 7]— 5-0-6 1.7|— 2.0-+ 6/— 1.6 
ces. 9.3|/+ 2.5,—- 1.1]+ 1.2/— 3 s[F 1. 5/+ cj 2:8 hae: aie 
181 19-3 3:321- =. 8 2-4 BF 4.1/— 4.9/— 1.3}— 3.71- .7 
204. 6.5/+ 4[— 3-6(4+ 2.8/4 1.8/4 3.6/4 5.2/— 2.4/4 1.3)+ 41+ 1.9 
212...| 6.4/-+ 1.1 2 ESI 2.6/— 4.3/— 3|— + 3.0}+ 1.2)— .4 
22 7.a— 6.4t— 26|— S.5[— 2.8\— gazi—" Lair Segre a Sa .O 
220. : 7.5|— 1.7/4 2.4/— 1.6/+ 3 si— 3.6/— 2.1/— 3.8/— 4l+ .6|— 2.5 
238...]10.0/— 1.4/— .7/+ S| 1.1— 2.4/4 1.7/4 2.6/4 2.6|— -Ij+ 1.1 
250...| 9.61+ .4/— .1/+ 1.8/— 2.0/+ 4.8/+ 2.6/+ .8/+ .8/+ .o/+ 2.2 
268. 9.6 .o|— 1.4/— 2.6/— 2.6/+ .o/— 4.0]— 2.5|/+ 2.4/— 1.6]/— .8 
a7e. 2.1 @.6 AP 2.9% 2.31% 3.7-F 2.71- r.o/+ 3.7/+ 1.9]+ 1.7/+ 1.8 
270 2:4— 2.6 2. F.4i— 1.37 2-0 2:3 3-Orr -7]— 1.6/4+ 1.1 
279. ie UU 1.914 4.0/— 10+ 1.9)/— 3.4/— 2.4) 1.7/4 .2I-—s- .6 
283 6.2— .~ .O 4.0)> 1-9 2-0r 331 4 5 tae 
286 7.8|— 2.3/+ 4 .O| oi+ 1.8)/— 2.6/+ 4i+ 5si— .5/+ .o 
287...]10.2)— 1.7/+ §5.01— .ol-+ 3.0\— 1.41 2.21-- 1.01— 3:0l- 1.41— .3 
288...j10.4 .Gi— 6.5 1.9- Ji 3-4" .2 = 2.4 3.2 1.6 28 
203...| 9.71 .5|I— 3-4 oF .4[- 2.4/— -6— 2.9/— .8[— .6f— <5 
295...| 9.0/+ 1.8]/+ 1.0}— t+ 1.6+ 3.51— -Sit 4.2/4 2.01- 1.1/-+ 2.3 
300...| 6.2/-+ 3.8/+ 1.90/— -G- 3.901— 3.6)— 4:5-> 1.41— §.2)> 2.0\— 3.0 
322...]10.6|/+ 2.5|/+ 4.2/+ 2.8/+ 2.8/— 1.6/— 3.1]/+ 1.3)+ .8/+ 3.1/— .6 
328...] 6.9/+ 2.9/+ 2.3/+ 1.9/— 1.6/— .o]+ 3.7/+ .o]+ 4.5/4 1.4/4 2.1 
334...|10.61+ 4.21— 1.9/+ .7/— 2.0/— §.7/— §.21— .6/— 2.9/4 .2/— 3.6 
341...{10.3|— I.0}— B.4/-F 3-2 .O\- 2.91 2:51—  4l- PIP 624i 1g 
348...| 6.7/4 1.91—- B.4i-b 4:4ib 1:6 .4)-— 2.0-b 1.86 2 3rh 1.G a 
367...180.41- 3.6— 3.8 2.51 42> .21- -41 3-5 424 = 6 
370...| 8.81-+ 2.7/— 1.7/+ 6]— 1.0\— 1.5|-+ 2.11— 1.5/— 2.6/4 a= «@ 
371...|/10.1/-+ 1.8)/+ OFF 3-9 tal 1.1 4. SF 2.7|\+ 1.1;-+ 2.1|+ 2.4 
396...| 9.81 .1/-- 2.9/— I.9/— 1.7/— 1.7|/#- .4 .o|/— 1.3/—- .21— .6 
416...] 9.3) 1.2|/-+ 2.1/— lt 1.4)+ .§|—- 2.3/— 3.71 -4l-# F.0j— 31.3 
428...| 6.6/— OFF 3.7)\— 2.0\— E:gi— =i <4 Or 27 alee 
445...| 7-8|— 2.0/— 1.4|-F 1.5|— 3.1/4 1.6|-- 3.0l+ 1.7/— §.0/— 1.2) .3 
230 9.6)}+38.0]+35 fa Paap Fee ee ET +18.2/+36.0/+16.6 
258 IO. t— 4.51— 3.81— 6.1|— 2.3|/— 9.5|—11.0}—13.2/—12.5|— 4.2)—115.6 
333 10. 2}-+35.0/+33.8]+28.0/+34.7/+14.0}-+11.4)+11.1|/+13.2/+32.9/+12.4 
407 8.4|/+22.9|+20.5 +22.8/+18.7| 5-Ol+ 3.0/+ 1.7/+ 1.0]/+21.2/+ 2.7 
443 10.6/+32.5|+23.6/+32.5 ais iii Cie: —22.1|—19.9|-+29.8]—23.1 
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south than the fainter ones. In the present investigation, there is an 
appreciable magnitude error in X while in the Y co-ordinate the 
brighter stars move more rapidly to the north than the fainter ones. 
This comparison furnishes a strong argument toward the acceptance 
of the observed effects (whatever their source) as a systematic error 
and not as a cosmical phenomenon. 

Correcting for magnitude error, preliminary values of m, and m, 
were obtained. Next a least-squares solution was made for correc- 
tions to a and 0, a’ and b’, using the 29 cluster stars whose observed 
preliminary motions (mean of four pairs) were not over o%003. The 
small corrections thus obtained were allowed for (maximum effect 
”oo16); corrections to c and c’ were derived from all 35 clusters stars; 
and the final m, and m, for each pair were converted into seconds of 
arc per year (1 mm=20"75). 

The resulting motions are given in Table IV. The 5 stars whose 
motions differ more than o’o10 from the group motion are given at 
the bottom of the table. 

Next, for each star the residuals 6 of the individual motions were 
formed from the mean of four. The 6 for the four pairs in each co- 
ordinate are given in Table V. 

TABLE V 
Sé? FOR DIFFERENT PAIRS 


Unit =(0"001)? 





Pair X } 
hs 675 415. Gs an aretha iaaeatemes 114.05 168.15 
| | Sa ae eee eae Se 218.32 182.27 
MEU censor hide ad GOH eR RS 203.16 185.80 
NOW soak een Dia dow ao Mob EIT.72 146.83 
POUR ng danse sce Oe 647.25 683.05 








There is no appreciable difference in the accuracy between the Y 
and Y co-ordinates. 
The probable error of a proper motion based on one pair of plate- 
groups is given by 
[1330-30 


eo a ae ' or 07001586 ; 


0.67454 
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that of the mean of four pairs is 0700079. The probable error of the 
latter value is 
O. 
SALE ”00079=0/000021 . 
V 320 


INTERNAL MOTIONS 


For the 35 stars considered as belonging to the cluster we find: 


d(us)?=89.30, Do (uy)?= 85.28 ; 


there is no appreciable difference between x and y. Assuming a 
Gaussian distribution for wu, and uw, with respect to the “true” group 
motion, we derive the following probable values of the observed rel- 
ative internal motion in either co-ordinate: 


1174.58 


=1.081, or 0”00108+ 0” 00006 . 
70—2 


0.6745\ 


Table VI shows the agreement between the number of observed in- 
ternal motions, within certain limits, and that computed according 
to a Gaussian law with probable error 0700108. The agreement is 
satisfactory. 
TABLE VI 
NUMBER OF OBSERVED INTERNAL MOTIONS 
Unit =o0"oo1 











Limits of ws and py | Obsecved Computed 
| P.E. 1.08 
COREE crn, sesvanesis ey eare 22 17.2 
Oe OE Oe cata we ee kcal 12 15.5 
Breil, wcceicne ss eats | II 12.8 
aL oe >) a area 12 9-7 
Doe oy Pa ee eer | 8 6.5 
PiOee Ge cic swien exe a ae I 4.0 
BPR as sae seein eel I 2.3 
Pee oO ee Renee ee | 2 1.2 
Ms PAROS syd Seve wae eas | ° 0.5 
BORGO ia as crane ae ele I o.1 
PEO re scars, avant he alee | ° 0.2 
| 
PAU ro esse teracro ates | 70 70.0 
| 








Correcting for the probable error 0700079, a value of 0700073 + 
“00009 is found for the probable value of the internal motion. 
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Any deviation from a magnitude error varying linearly with mag- 
nitude and any errors in the magnitudes and plate constants may 
have introduced systematic errors in the motions which would not 
completely cancel out in taking the mean of four. The effect has 
probably been very small, but it would mean that the internal mo- 
tion just derived is an upper limit. Parenthetically, any systematic 
internal motion of the nature of an expansion or rotation is eliminated 
by the method employed in reducing the plates. 

An attempt to find individual stars with appreciable motions may 
be made. Table VII gives the expected number of observed motions 
over certain limits, assuming these motions to be due to observation- 
al errors only. 

TABLE VII 


NUMBER OF OBSERVED INTERNAL MOTIONS 





Computed 
Observed aS ‘ 
P.E. 0.79 


34 42... 
24 a1. 
9 


2 


I 











From this we may conclude that star 224 seems to have an appre- 
ciable internal motion in X. 

The mean internal motion derived in this paper is of the same size 
as that recently derived by Hertzsprung‘ for the Pleiades, viz., a 
probable value of 0%00073. 

The present value of the internal motion is in harmony with the 
expected perspective and dynamical effects; the former would cause 
internal motions up to 07003, the latter values averaging less than 
o*0o!. 

LEANDER McCorMICK OBSERVATORY 


UNIVERSITY OF VIRGINIA 
November 1934 
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